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THE NEED TO LOOK 


ESET by talk of recession and uncertainty and 
B bedevilled with an overworked application of the 

word economy, it is good to be able to see, once 
in a while, some expression of individual faith that goes 
far beyond the usual lip-service proffered by so many 
of those who still believe that the aeronautical future 
holds promise. Towards the end of last week just such 
a stirnulating manifestation was given in the shape of the 
formal opening, by no less a personage than the Prime 
Minister, of a new aero-engine test laboratory for the 
Rolls-Royce company. 

An event of this sort with such a. distinguished 
principal guest would in any case have attracted a good 
deal of attention as being of considerable importance, 
but in this particular instance its significance goes some- 
what deeper than is usually the case. First and foremost, 
the new installations at Derby can be regarded as an 
outward and visible sign of the company’s faith in the 
future of British aeronautical engineering—and a 
particularly courageous expression of faith at that. They 
are also in the nature of a sharp reminder of the hard 
financial facts of research and development life and of 
the price that has to be paid to stay in a progressive 
business; for in terms of hard cash, the cost to the 
company was of the order of £6 million—which is a lot 
of money in anybody’s language. 

We have referred many times before to the imperative 
need for there to be a proper understanding, on the part 
of the economizers, of the basic research requirement— 
that it must always be regarded as a continuous process. 
Research must never be looked upon as something that 
can be turned on and off like a tap, to suit the economic 
need of the moment. In this connection, these new 
aero-engine “ facilities” represent a first-class example 
of the lead that the industry has so frequently given 
in the form of private-venture enterprise to keep up 
the pace of overall development. : 

For many years now, in the highly specialized business 
of aero gas-turbine development, Great Britain has 
Shown the way to the rest of the engineering world. 
Having pioneered the application of this form of power- 
plant as a means of propulsion for aircraft we have 
succeeded in keeping ahead of the field—as witness the 
number of our aero-engines that are built under licence 
abroad, particularly on the other side of the Atlantic. 
The point to be underlined here is that one of the 
principal ingredients in this sort of progress is leadership 
in technical forethought. And this can only be main- 
tained at a satisfactory level if there is no sparing of 
Teasonable expense to ensure that the ever-increasing 
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and urgent demands for research facilities are satisfied. 

However desirable and necessary this may be, though, 
the present emphasis is on governmental economy and 
a corresponding official reluctance to provide more than 
the barest of research necessities. With the shift of 
interest from military to civil development more of the 
financial burden of providing these facilities will need 
to be carried by the industry itself. This point was 
made very clear in the recent statement by the Minister 
of Supply himself, and it was not altogether surprising 
that the chief executive of Rolls-Royce should have 
something to say on this important facet of progress in 
his speech before the Prime Minister last Friday. His 
plea was a simple request that the Government should 
not force the pace of transition from a predominantly 
government-based development to a predominantly 
industry-based one “to the point where it will place 
such a financial load upon us that it will destroy our 
ability to maintain our hard-won position in the inter- 
national market.” 

He went on to suggest that there is no better form of 
export for this country than aero-engines. Certainly 
the puolished export figures bear him out; the income 
derived from the sale of British aero-engines abroad is 
already approaching the noteworthy figure of £1 million 
a week. But this sizeable contribution to the national 
bank account has only been made possible because of 
the acknowledged superiority of the products concerned, 
and this in turn has been a direct function of the 
continuous effort—and expenditure—that has gone into 
their development over the years. Future efforts in these 
directions must not be circumscribed by too fierce a 
tightening of the purse strings if such a fruitful export 
drive is to continue. Put another way—in the words of 
Mr. Pearson, “ The position which we have attained by 
the expenditure of a great deal of money and by the 
energy and enthusiasm of a great team of people can be 
destroyed by taking a short-sighted view of the present 
and the immediate future—a time during which our 
more fortunate American friends, and strong com- 
petitors, are still enjoying the benefit of massive 
government support.” 

Although he was pleading the case for his own 
company, his words are none the less applicable to the 
aircraft industry at large. Unless all the problems and 
implications of the present transition phase are fully 
examined and completely understood, the steady process 
of development will be needlessly interrupted and the 
future put in jeopardy. It is for such vital tasks that an 
independent Air Planning Authority is so badly needed. 
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New Research Equipment at Derby 


A VERY distinguished gathering of aeronautical personalities 
were guests of the Rolls-Royce company at Derby on 
September 26, when the Prime Minister opened the new high- 
altitude laboratory for aero-engine research and development 
(see pages 522 to 526). Mr. Macmillan was welcomed by Lord 
Kindersley, C.B.E., M.C., the company’s chairman, and this 
opening ceremony proper comprised simply the unveiling of 
a plaque in the entrance hall. 

In his after-luncheon speech Mr. Macmillan referred to the 
new test plant as an outstanding achievement by British industry 
and said that it was a splendid contribution to the further 
development of aeronautical science. ‘ Together with other 
facilities which we already have,” said Mr. Macmillan, “ it 
gives this country a range of engine test plant which few, if 
any, nations can rival, outside the United States. It is thus 
a very considerable addition to our military strength and that 
of the Free World. But more than that: it is a significant 
addition to the potential economic strength of the Free World 
for peaceful purposes; and it is an investment from which we 
here in Britain can hope to reap rich dividends in overseas 
markets.” 

Mr. J. D. Pearson, Wh.Sc., B.Sc., M.I.Mech.E., F.R.Ae.S., 
M.LP.E., the company’s chief executive and deputy chairman, 
spoke of the necessity to avoid forcing the pace towards 
the industry carrying more of the burden of research and 
development costs. He explained that Rolls-Royce employ 
35,000 people in their Aero Engine Division and that of these 
more than 8,000 are engaged on research, design and develop- 
ment work—which made the company one of the largest 
aero-engine manufacturers in the World. “ Over half the air- 
craft powered by gas turbines which are in use or on order 
for the World’s airlines have Rolls-Royce engines,” he went 
on. “The military forces of over 20 countries use our 
engines. We can today offer to our civil customers a wider 
range of gas-turbine engines than any other manufacturer 
in the World.” 
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SINFIN VISITOR.—The Prime Minister, accompanied by 

Lord Kindersley (left) the chairman of Rolls-Royce Ltd. and 

Mr. A. A. Lombard, director of engineering of the aero- 

engine division, during his tour of the new high-altitude test 

plant at Sinfin, after performing the opening ceremony on 
September 26. 


On the subject of the export potential of aero-engines, Mr. 
Pearson commented that the country’s balance of trade will be 
over £30 million better off this year from the export of Rolls- 
Royce engines and spare parts. “We are confident it is 
possible to do very much better than this in the future.” 

He acknowledged the contribution which the government 
defence programmes have made in the realm of engine develop- 
ment. “But let it not be forgotten,’ he added, “that over 
a period of seven years our own stockholders have subscribed 
over £22 million in cash and have permitted the retention 
of an almost equal amount in order to provide us with the 
facilities which we need and some of which you have seen 
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Bloodhounds Abroad 


WEDEN’S ORDER for the Bristol/Ferranti Bloodhound 
represents a major export break-through for Britain's 
missile industry. This substantial order, announced on 
September 24, is for the Bloodhound weapons system which is 
in current production for the R.A.F.; Sweden is not to wait for 
advanced developments of the Bloodhound. The order was 
secured after 18 months of negotiation and in the face of 
extreme competition from U.S. missile manufacturers. 

This is the first overseas order for a British defensive missile 
system. It might well lead to similar orders from other 
countries; Sweden has a high reputation for technical shrewd- 
ness in the choice of its aeronautical equipment and _ its 
decision in favour of the Bloodhound may well influence other 
potential purchasers of British missiles. 

The Bloodhound is said to have a greater range than any 
other semi-active-homing missile in the Free World. Its range 
is reported to approach 100 miles and its speed to be Mach 2.5. 
It is powered by two Bristol Thor ramjet engines, which burn 
kerosene. It is claimed that for equivalent performance the 
air-breathing ramjet needs only one-sixth the volume of pro- 
pellent required by a rocket motor, which makes it much easicr 
to extend the range of a ramjet missile. 

The Bloodhound does not have the fixed cruciform wings 


MISSILE EXPORT.—As recorded on this page, the Bristol/ 
Ferranti Bloodhound guided weapons system has been order- 
ed by Sweden. Bloodhound equipment was displayed and 
demonstrated in public at Farnborough last month. 


Meat. er. eae — ee * 
Won ey p ae a & ie rie > a 
La ee ae ae Pe <1) Eh eae ~) f- Si ae San = 
a es ra NE a ee ee 
Ri) cee ey ‘eo eM See i ee 
4 Barr's m wae Cae A. -¥ 4 + +4 Pe ~ > i, “a 
sp te eae ; ; ; 7 ite a ee 
4 ‘ 4 Pe: i 
, ; y a 
cae ae F 
hie 7. j 
Fens 
Sy ee ee 
oa ee 
Ana 
ao fs a. 
fi 1 
CCC, 

—S | 

=. 
het a water sg re Stren ee ers ee é, 

E sa armas: Sacer eamretat tein a ANN 7 ite sw 
: 4. pe TSS ee — 
—_— « + Seger a 
— a : - on , — a 
. ag % - -. rd a?” fe i. 
fc eee ea * & .* ea rs at, % As ; 

i one = 3 ee > e¢ ; \ 
| Be. oe ; tee ~ i: € 
Se ,- ; 

. ae oa ew nae “ —~ a i> ae “ca0 kh i 
; ae, Pg : AAS a pee ae af 

a a ae TR an A gh oat :, a le 
a 4S aa ta le 
: eA é feos peas 2 E fa 

ae mi ete... 2 , sa : 7 
i aes ie & . ae a te i 
ae | | ae 

aan i & go  & me) i 2: 

a Bch Pe Paes, 2 Se 2 mi = = : i 

2 en gt ie to, Se 

uw ? Ana a 3 a : ; H 

i , re tgs * : . - . ce & 

y tg ts ee pm 3: . 

os ‘ sale . — a 

¥ E ep $ > — ey f eo 

: q om wae. 6 

=, a ; S ne 

Bi: ae “eas « 7 * 

eat a ay | lee > S - : ; 

Rar pre = * 

fDi ea : ~ : 

eke See 5 

eee ¥ oe w ~.. See 

C1 ee ee } : : ae } 

: oe ay g eC 
ine ae 

Wages 7 

ica: 
5 
3 A a 
«: es 
i 
as ee 
+ ee ses 
Pe Ss 
fs Bed 7. 
‘= are ts ea > ; A aig HR oes i PURE ws 4 ee Me Ee rem eA 
Pe Eek at is Uae eee, eee se oe Rees 2 me NA eM a, eae 
CS er 
oe sues Na ott: ‘ . TGP igs a0 - “ a 
ae 4 eas : oS 
oe oy ‘ eee. Gere ee ge 
; sa = ; —— ~ “ 
r Es Sic ve - ms és - ff i's 
SIRS tos eS se 5 Teese d . . ed aed 
3 rie Ee * = 2 Se se weal a Pee = oe 
Te he ee e Wiican kes 4 
¥ Near te me aes, Pm, i 
en Nee OL a <a > - 
ee = Pe, 
hae nie Peer * ; bi 
oe ‘ i *e F ie all 4 . REAR Te 
“Stee: it ie a 
ae ie —_— 7 4 as 
Se : ee 7 rs a 
ae ae : Bie 
: ere =, ~ 2 dl J ond ~ 
a . ig 
—— op “4 
, ee i 3 Soe 
, “S i Seal ye 
& as , Beet . rs ie 
eg See 3 fg ; : é. 
Loe Saeco - Seng 
ee y - Fs a 
a @ 3 ¥ - ! { F ae 
ah, 4 ape tes 2 
J a ‘i cag ee ioe Eee? kaa ’ 4 cs E 
ste 1 gee en ~ , 3 : rs a 
re “s ie a>- ; x > 
i * oo ae e 3 * “2 
Je 7S | . 
x # ae’ — ; 
; : ~~ 7 p 
3 ; 2 ~,. . ‘ 
Se = P = me 
ct eee a va a 4 a 
et at t 3 me ; ~ = 
p a a os, br Lei a . 2 - m, _ 
a , i. 20 
bs Ba : 3 : * ‘ - io a 
a a oe “es 
a. , a , * x i 
c ro es): . ™ = — 
rg . = " ‘ -_ “4 
' t an, _— . Ps Ro . 
3 f + 
: - é ——- - 
.4 + A a 
ag - Per 0 - 7 “4 : - : 
is. Sa) . > 3 i eee ‘ 
_ ‘ 7 % ey A 
a ee ae 
. a i = » — ice 
‘ie € : F 
a “ae ie “ - - 
bc de 7 if Sey i ei. ; : = - = 
ie Ls ‘ Betis tei ee a ca: 
-, Fae Bae ieee POS 3 7 e Pi 
a bed La 7 ae ates 2 a > iis 
5 ae mat : a as. 
oe ae aa pee 
eee es ae ‘ees if et Pie Re, 
. "7 "hae ae = a J a 


seek nak 
RS, 


Photograph copyright “ The Aeroplane” 


DEVELOPED INTERCEPTOR.—Powered by two Rolls-Royce Avons with reheat, the English Electric Lightning inter- 
ceptor for the R.A.F. owes much of its development success to corresponding powerplant development of the sort 
accomplished at the Rolls-Royce research site at Sinfin. 


and movable tail surfaces used on other missiles; it operates 
on the twist-and-steer principle. Its two horizontal wings can 
te moved together or differentially for control purposes and its 
tail surfaces are fixed. 

Semi-active homing is used for the Bloodhound; the target 
is tracked by ground radar and the missile homes on the radar 
reflections from it. A single target-illuminating source can direct 
any number of missiles so that they can be fired singly or in 
salvoes. 

The missile itself is only one part of an overall weapons 
system, which includes target-illuminating radar, control posts, 
launchers and other ground equipment. Together these form a 
largely automatic defence system which is self-contained except 
for the need to receive early warning of an attack. 

Six factories are engaged on Bloodhound manufacture. 
Associated with Bristol Aircraft, Ltd., in the design, develop- 
ment and manufacture of this weapon system are Bristol Aero- 
Engines, Ltd. (Thor ramjets); Ferranti, Ltd. (guidance and 
control); the British Thomson-Houston Co., Ltd. (Sting Ray 
target-illuminating radar); E.M.I. Electronics, Ltd. (electronic 
equipment); Decca Radar, Ltd. (tactical-control equipment), and 
M.L. Aviation, Ltd. (ground-handling equipment). 


The Fight for Croydon 


Gua going to press with our comments in last week’s issue 
(p. 484) there has been an increase in the vigour of the 
campaign to retain Croydon, and last Monday the Croydon 
Airport Users issued a statement which is mild in terms and 
carries arguments which are very difficult to refute. 
Certainly the situation, which seemed, until a little while 
ago, to be sad but inevitable, has changed following krrowledge 
of the terms on which a move to Biggin Hill might be made. 
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These terms were made available only in August and there 
are now fewer than three months in which to complete expen- 
sive and extensive building operations on a site which is only 
positively available for four years. 

Apart from the general restrictions outlined in THE 
AEROPLANE last week, the use of Biggin Hill involves the 
tenants in the cost of providing all airfield services, including 
navigation aids, air traffic control and fire services. 

The main points in the statement from the users of Croydon 
follow:— 

‘** Perusal of the terms offered by the Air Ministry would appear 
to show that a sum of at least £25,000 a year would have to be 
found collectively by operators of Biggin Hill to pay for rent, rates, 
fire services, ambulance services and air traffic control (for example) 
before any thought could be entertained of receiving a return for 
their expenditure. Furthermore, the proffered security of tenure 
is completely inadequate. 

“ These Air Ministry terms have placed the Minister of Transport 
and Civil Aviation in an extremely embarrassing position, because, 
while he is under an obligation to wind up his Ministry’s connection 
with Croydon (as he has stated publicly on many occasions), he 1s 
equally under an obligation by the terms of the Air Navigation 
Order to further the development of civil aviation; the closing down 
of businesses and the disruption of club and private aircraft activity 
caused by a move to Biggin Hill, under terms which mean virtual 
financial disaster, cannot possibly be construed as furthering this 
cause. 

“Circumstances at Croydon have altered very considerably since 
the White Paper of 1953 and it is felt by all concerned that it would 

a wise and generous move on the part cf the Minister to 

reconsider his decision to close the airport. 

“* The reasons for closing it which have been stated in public can, 
in fact, all be answered quite adequately. 

Noise: All the most noisy aircraft which have been using 
Croydon have now moved to Gatwick. . Investigation of 
complaints proves that these come from a very small minority 
of local residents all of whom moved into the area long after 
the establishment of the airport .. . . 

Air Nay cd Control: The fact that Croydon has been operating 
alongside Gatwick for some months proves that this is no problem; 
it is appreciated that the integration of Croydon into the new 
air traffic control plan will mean a slight revision, but the suggested 
alternative at Biggin Hill is not so far away geographically that 
this should make any difference. ; X 

Development: Further development of Croydon is not desired; 
it is entirely adequate for the purpose for which it will be needed. 
“Considering all these points it is abundantly clear that the 

closure of Croydon at the end of the year as a civil airport, offering 
Customs and other facilities in the London area, will be a_disaster 
which will be largely irremediable. Once dispersed the Customs, 
control and safety organizations will be very difficult and financially 
almost prohibitive to replace. We. therefore, urge strongly upon 
the Minister of Transport and Civil Aviation that, in view of 
fact that circumstances beyond his control have drastically altered 
the situation in the last few weeks, he give very serious consider- 
ation to the continued employment of Croydon as a civil airport. 
run either under his direct jurisdiction, or of some other competent 
body which will relieve him of a large part of the financial 
responsibility.” 
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FUTURE UNCERTAIN.—The second prototype Avro Arrow supersonic all-weather fighter is seen here. Although, as noted 
below, production plans for the Arrow have been shelved, the development programme involving 37 aircraft and their 
lroquois turbojet engines will continue. 


Canadian Comment 


— dismay and gloom have greeted the Canadian 
Government's recently announced air-defence programme. 
It had been widely expected that the 30-ton Avro Arrow would 
be ordered in quantity. No one thought that enough would be 
built for all nine home-defence squadrons, but not a few Avro 
subcontractors risked all in the expectation of an order for 100. 

Outside the aircraft industry, where the impact of the move 
has not yet fully registered, the Government policy is consid- 
ered unexpectedly courageous. Up to September 1, 1957, 
$303,000,000 had been spent developing the Arrow. Some 650 
subcontractors and an estimated 30,000 men were working on it. 
To write off such massive development costs is a step no one 
thought the Government would take. 

Prime Minister Diefenbaker stated that the Arrow would not 
be put into production now, but that the programme would be 
reviewed next March. By then all six Mark 1s should be flying. 
Mr. Crawford Gordon, Jr., president of A. V. Roe, Canada, has 
expressed confidence that the Arrow will be ordered to supple- 
ment the two squadrons of Bomarc missiles which will be based 
at two sites in Quebec and Northern Ontario. The cancellation 
of the Astra fire-control system and the Sparrow 2 missile pro- 
grammes, with a loss of 2,000 jobs, suggests that Mr. Gordon is 
optimistic. Having cancelled these orders the Government is 
unlikely to order Arrows; 100, enough to equip four squadrons, 
would cost $1,250,000,000, and necessitate an increase in taxes. 
It is widely agreed that the Government's decision to review the 
programme in March is a device to avoid huge lay-offs during 
a winter when unemployment is expected to be high. 

The Government has promised to make an effort to have 
Canadian companies participate in the Bomarc programme and 
the extension of the Pinetree radar line. As only two squadrons 
of Bomarcs are planned, at least for the first few years, it is 
probable that only components will be built in Canada. 

Avro and Orenda have made a point of establishing Canadian 
sources of supply. Consequently, Canadian firms have been 
introduced to many new techniques and processes, while large 
and talented design teams have been built up. Now there is 
concern that these skills will be lost, and that the engineers will 
emigrate to the United States. 

Mr. Diefenbaker’s statement was a startling reversal of 
R.C.A.F. post-War policy. With vivid memories of how it had 
to plead for a few Kittyhawks to defend Canada after Pearl 
Harbour, the R.C.A.F. has been determined to buy as much as 
possible at home, so as to be independent of outside sources in 
any future war. 

Although the R.C.A.F. home-defence squadrons have been 
operating under American control through NORAD, aircraft 
and armament had not been standardized. Canada had taken 
the view that its requirements were unique, and that specially 
designed aircraft were needed. Thus, an overnight switch to 


complete integration, complete with Bomarc bases and SAGE 
installation is remarkable. 

The impact of the Government decision will be felt for a long 
time. One would not be surprised to see Canadair’s private- 
venture jet trainer, the CL-41, abandoned in the face of prospec- 
tive cuts in flying training. Canadian Pratt & Whitney, which 
has been doing design studies on a range of small jet engines, 
may now wonder whether a market for them will exist. Other 
manufacturers, with fewer defence contracts in sight, can be 
expected to diversify hurriedly. If the day ever comes when 
these firms are urgently needed for aircraft work, it will not be 
easy to coax them back to the field.—wn.a.M. 


Stop Press from Cannes 


E Italian Government has warned IATA airlines 
conferring at Cannes that it rescinds the Miami and 
Paris fare agreements of 1957 as of October 26, 1958 
(the date scheduled for the beginning of P.A.A.’s North 
Atlantic jet service) and will not re-approve fares after 
this date unless a fare surcharge for jet travel is adopted. 
This announcement threatens an open-rate situation in 
all areas in which Alitalia operates where jet service is 
established without surcharge. 

The IATA cost committee reported an average profit 
margin for the airline industry of 1% for 1957-58 com- 
pared with 3% for 1956-57. It forecast a further decline 
for 1958-59. To increase traffic and profit margin 
member airlines seek to improve tariffs in a variety of 
ways: K.L.M. continues to ask for the abolition or reduc- 
tion of round-trip discount (opposed by a majority at 
Miami). Most major carriers within Europe oppose 
establishment of three classes of travel, though B.E.A. 
desires a more austere tourist class. For Europe-Middle 
East traffic B.E.A. support a jet surcharge believing that 
in this area jets would be more expensive to operate. 

For Europe-Middle East and Europe-Africa, B.O.A.C. 
ask for establishment of three classes of service and a 
complete re-alignment of fare levels. In these areas Air 
France opposes jet surcharge and desires only two classes 
but otherwise generally favours status quo. 

Some of the fare proposals made for North Atlantic 
traffic were: 

Air France: Status quo. Abolition of 
Adjustment of economy class conditions. 
one year trial period. 

Alitalia: Status quo but a 30% surcharge for jet service. 

Only two classes. 
_ B.O.A.C.: 15% increase for de luxe and first-class. Reten- 
tion of tourist class with 5% increase. Retention of economy 
class at same fares but more austere conditions. Increase 
for berths to $100. 

K.L.M.: Abolition of tourist class leaving two classes. 
Elimination of round-trip discount. Improved economy class 
conditions. Increase for berths to $100. 

Pan am: Status quo on first, tourist and economy | 
classes. Some changes to de luxe conditions and increase of 
de luxe surcharge from $50 to $75. No jet surcharge. 


tourist class. 
Jet surcharge for 
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THE AEROPLANE 


U.S. UTILITY TRAINER.—First flight of the North American Sabreliner (two 
G.E. J85 turbojets) was made on September 16. 


ELECTRA FOR LONDON. As 
reported in THE AEROPLANE for Septem- 
ber 12, a Lockheed Electra is to make a 
tour of Europe and the Middle East. It 
will visit London Airport on November 
17 when four demonstration flights will 
be given to airline officials and members 
of the Press. The aircraft will be the 
fourth of 10 Electras so far built. 


ANOTHER COMET.—The third Hat- 
field-built D.H. Comet 4. G-APDC, made 
a five-hour first flight on September 23. 
Four Comet 4s are now flying. 


SUPERSONIC AIRCRAFT RECORD. 
—-In a flight of approximately 2,000 miles 
from Bermuda to Carswell A.F.B., Texas, 
last week, three U.S.A.F. McDonnell 
F-101s are claimed to have set up an 
endurance and speed record for super- 
sonic aircraft in a non-stop journey with- 
out refuelling. The fighters covered the 
distance in 3 hr. 9 min. 


Opportunity 

There is a vacancy in THE AERO- 
PLANE Office for an editorial assist- 
ant, aged 16-18. He should have 
a good knowledge of, and interest 
in, aircraft, and be ambitious 
enough to take on a variety of 
work. 

Anyone interested should apply 
(in his own handwriting) to the 
Editor, THE AEROPLANE, Bowling 
Green Lane, London, E.C.1. 


JET FREIGHTERS.—Hingeing of the 
tail fuselage on the Boeing 707 and 
Douglas DC-8 has been suggested for 
military freighter versions of these jet 
transports, a top hinge for the Boeing 
and a side hinge for the Douglas. 


NEW LYCOMING—Latest  six- 
cylinder piston engine by Lycoming is 
the Model VO-540-A1A now flying in the 
new Hiller 12E helicopter developed from 
the H-23D. The engine has a take-oif 
rating of 310 b.h.p. with a max. continu- 
ous rating of 305 b.h.p. Weight is 435 Ib. 


STRATOFORTRESS FLIGHT. — A 
U.S.A.F. Boeing B-52 flew twice round a 
3,107-mile triangular course on Septem- 


ber 27 making what is claimed as the 
longest non-stop unrefuelled flight by a 
jet bomber. During the flight the aircraft 
averaged 565 m.p.h. and reached a 
maximum speed of 645 m.p.h. 


GERMAN COLEOPTERS.—A licence 
agreement with the French SNECMA 
engine company has been concluded with 
the West German Defence Ministry for 
development of a Coleopter in Germany. 
B.M.W. has been given a fully subsidized 
research order and Herr von Zborowski 
is in charge of the project. 


TEN YEARS APART.— 
On October 5,1948, 
Westland Aircraft, Ltd., 
completed its first heli- 
copter, a_ licence-built 
Sikorsky $.51, G-AKTW, 
which is flying today as 
a Widgeon at Yeovil. 
During the past 10 years 
Westland has built some- 
thing like 500 helicopters 
of five different types. 


CRUSADER PRODUCTION. — The 
first production Chance Vought F8U-2 
Crusader has made its first flight more 
than two months ahead of contract 
schedule. The type is expected to be 
in service with the U.S. Navy early next 
year. Two F8U-1 Crusaders modified 
into F8U-2% prototypes have been flying 
since the beginning of the year. 


VANGUARD FAILS.—A Vanguard 
Earth satellite was launched from Cape 
Canaveral on September 26, but failed to 
reach the altitude and velocity necessary 
to enter an orbit. This is the sixth failure 
in seven Vanguard launchings. 


AREA RULED.—The 
Fairchild SM-73 Goose 
long-range air-breathing 
missile weapon system is 
powered by an Arm- 
strong Siddeley Viper 
turbojet of 1,640-Ib. 
thrust. Flight tests are 
being made at Cape 
Canaveral. 


VULCAN VERDICT. — Accidental 
death was the verdict recorded on the 
four aircrew and three ground staff killed 
in the Conway-Vulcan crash on Septem- 
ber 20 (THE AEROPLANE, September 26). 
Evidence given at the inquest was that 
the Vulcan had been fully inspected the 
day before the crash. Fit. Lt. J. R. 
Wistow, who was in the control tower at 
the time, said that the Vulcan’s starboard 
wing started to disintegrate and the whole 
wing then disappeared. The Vulcan 
reared up and then dived into the ground. 


LONG-RANGE ELECTRA. — The 
Lockheed Electra is now being offered 
with provision for an additional 900 U.S. 
gallons of fuel—extending the range (with 
two hours’ reserve) from 2,750 to 3,460 st. 
miles and bringing the aircraft into the 
non-stop U.S. transcontinental category. 


ENDURANCE RECORD. — At 
Dallas, Texas, on September 22, Mr. J. 
Heth and Mr. W. Burkhart landed a 
Cessna 172 after staying airborne for 
more than 50 days (1,200 hr.). This is 
claimed as a World’s record for light air- 
craft endurance, though it is not one 
recognized by the F.A.I. The previous 
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record was 47 days. ' 
refuelled twice daily by flying over a 
lorry travelling along a runway, and 
hauling up containers on a rope. 


CHINESE AIRCRAFT. — Peking 
No. 1, a new eight-seat aircraft built by 
teachers and students of the Peking Aero- 
nautical Engineering Institute, made its 
first flight at Peking Airport on Septem- 
ber 24. It is to cruise at 190 m.p.h. 


TURBOJET SIMULATORS.—In an 
article in last week’s issue (p. 490) deal- 
ing with the DC-8 simulator, we repeated, 
with qualifications, the manufacturer’s 
claim that this was “ the first to be built 
for a commercial jet transport.” Actu- 
ally the first such simulator, by Redifon 
for the Comet 1, was in use by B.O.A.C. 
in 1953. 


HILLER COMMERCIAL. — The 
Hiller Aircraft Corpn. is to begin produc- 
tion of the 12E three-seat utility helicopter 
(305 h.p. Lycoming engine), a higher- 
powered version of the H-23D Raven, 
which is being delivered to the US. Army. 
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Commercial Aviation Affairs 


WINTER REDUCTIONS. — Silver 
City Airways is cutting its cross-Channel 
car ferry rates by up to 25% from 
October, 1958, to May, 1959. This is 
a result of experimental cuts during the 
same period last year which boosted 
spring and winter traffic by 99%. Routes 
to be operated by the company during 
the winter are Lydd to Ostend, Calais 
and Le Touquet, with the cheapest rates 
a greatest frequency applying to the 
atter. 


PACIFIC FLIGHT.—A Britannia 314 
of Canadian Pacific Airlines on a service 
flight from Tokyo to Vancouver covered 
the 4,700 miles in 11 hr. 44 min. This 
betters the previous best time for the 
route, also made by a C.P.A. Britannia in 
August, by 1 hr. 46 min. 


707 CERTIFICATED.—On_ Septem- 
ber 23 the Boeing 707-120 was given its 
C.A.A.-type certificate following a 10- 
week test programme. It is the first 
turbojet to be certificated to Special 
Regulation 422 for turbine-powered air- 
craft. Nearly 700 hours have been logged 
by three production 707s during the certi- 
fication programme—including 330 hours 
on C.A.A. tests. 


CAR FERRY FIGURES.—During 
August, Silver City Airways carried 
11,720 cars and 2,350 other vehicles 
across the Channel. Air Charter carried 
4,600 vehicles and 22,000 passengers on 
their Channel Air Bridge routes. Both 
figures handsomely exceeded the August, 
1957, totals. 


BUTLER’S VISCOUNTS.—The two 
Butler Air Transport Viscounts which 
were offered for sale by Ansett-A.N.A. 
have been transferred from Butler to 
the Ansett-A.N.A. fleet. They will now 
be used in direct competition with the 
T.A.A. Viscounts. 
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BACK FROM AMERICA.— 
Seen here in front of the 
Comet 4 after its return 
from the Americas on 
September 27, (see p. 516), 
are, left to right, Mr. John 
Cunningham, Sir Geoffrey 
de Havilland, Mr. Aubrey 
Burke and Mr. Basil 
Smallpeice. 


Photograph copyright 
“The Aeroplane” 


U.K.-GHANA AGREEMENT.—An 
air services agreement has been signed 
between the United Kingdom and Ghana. 
The main services provided for are the 
trunk routes operated between London 
and Accra by B.O.A.C. and Ghana 
Airways, the Hunting-Clan/Airwork 
tourist-class “Safari” service to Accra 
and coastal services between Accra and 
Dakar and Accra and Lagos which 
Ghana Airways will shortly start to 
operate in conjunction with the Nigerian 
airline, successor to W.A.A.C. 

AIR - FREIGHT FIGURES.—A new 
U.S. domestic air-freight record of 
9,418,000 ton-miles for one month was 
established by American Airlines in 
August. This was the first time that any 
domestic airline carried more than eight 
million ton-miles in a single month. The 
carrier's freight total for the first eight 
months of this year was 60,214,000 ton- 
miles and it was the largest domestic 
freight carrier in 1957, flying 86 million 
ton-miles. 


K.L.M. DELIVERY.—K.L.M. will 
receive its first Electra in September, 
1959 and its first DC-8 in February, 1960, 
Aviation Daily reports. Electra deliveries 
will be built up to 10 by May, 1960, with 


the final two due in November and 
December. Delivery of the eight DC-8s 
will also be completed in December. 
1960. Eight Electras will be used in 
Europe and the Middle East and four 
on the Singapore service. 


SOVIET-ARAB LINK.—An agreement 
for a regular air service between the 
United Arab Republic and the Soviet 
Union was signed in Moscow on 
September 11. The service wiil open in 
October. 


LT.A. A.G.M.—The Institut du Trans- 
port Aérien will hold its annual genera! 
meeting in Paris on October 14. The 
1.T.A., a non-profit study and research 
bureau for air transport affairs, has 
members in nearly 40 countries. 


JAPAN PLAN.—Japan Air Lines pro- 
poses to buy two more DC-8s (four on 
order), in addition to unspecified medium 
and short-haul jets, according to financing 
requests submitted to the Government. 


SWISSAIR CARGO SERVICE.—On 
November 1, Swissair will introduce a 
DC-6A Cargoliner service between 
Switzerland and New York via Man- 
chester. 


HAZELDEN HONOURED. — On 
October 2 Sir Frederick Handley Page 
was to make a presentation to Sqn. Ldr. 
H. G. Hazelden, chief test pilot of 
Handley Page, Ltd., to mark his outstand- 
ing feat of airmanship when he crash- 
landed the prototype Dart Herald without 
loss of life on August 30. All the occu- 
pants of the aircraft were to be present at 
the ceremony. 


MASTER PILOTS.—The Guild of Air 
Pilots and Air Navigators has awarded 
the Master Air Pilot Certificate to Capts. 
H. E. Dunford and D. Mason, A.F.C.., 
A.F.R.Ae.S., both of B.E.A., and to Capt. 
C. E. Moss of B.O.A.C. 


SALES RETIREMENT.—Mr. R. F. 
Hatto, sales director of Wolf Electric 
Tools, Ltd., since 1939, has retired after 
45 years’ service with the company. 


AERO GOLF.—The 12-a-side match 
between the Aero Golfing Society and the 
R.A.E., Farnborough. for the Shell-Mex 
and B.P. Challenge Trophy, was played 
at Farnham on September 19. It resulted 
in a win for the R.A.E. by seven games 
to three. 


ZURA RETIRES.—The chief experi- 
mental test pilot of Avro Aircraft, Ltd., 


Janusz Zurakowski, retired from active 
flying duty at the end of September. He 
went to the Canadian company in 1952, 
having been previously with the Gloster 
Aircraft Co., Ltd., when his spectacular 
aerobatics in Meteors won him a high 
reputation. Of Polish birth, he joined the 
R.A.F. in 1940. and was a test pilot at 
the A. and A.E.E., Boscombe Down, from 
1945 to 1947. 


MISSILE HANDOVER.— 
Present at the handing 
over of the first Thor 
IRBM to the R.A.F. at 
Feltwell on September 
19 were, left to right, 
A.V.M. K. B. B. Cross 
(A.O.C. No. 3 Group, 
Bomber Command), Gp. 
Capt. A. Willan (C.O. of 
R.A.F. Feltwell), Col. 
W.A. Delahay (U.S.A.F. 
officer in charge of 
instructors training 
R.A.F. personnel) and 
Maj.-Gen. W. H. 
Blanchard (O.C., 7th 
U.S.Air Division, S.A.C.). 
(See pp. 537-538.) 


EASTERN REPRESENTATIVE.— 
Mr. Neville White, M.A., A.M.I.Mar.E., 
has been appointed an overseas technical 
representative of D. Napier and Son, Ltd. 
From his office in Bombay he will cover 
an area which includes India, East and 
West Pakistan, Ceylon and the Persian 
Gulf. He will be primarily responsible 
for Deltic Diesel engine and turbo-blower 
matters. 
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IRVING DIRECTOR.—Air Cadre. 
Cc. L. Dann, C.B.E., B.Sc., F.R.Ae.S., has 
been made a director of Irving Air Chute 
of Great Britain, Ltd. He joined the 
company in October, 1957, on retiring 
from the R.A.F. 


SPERRY APPOINTMENT. — Mr. 
F. A. Roberts, the deputy purchasing 
controller of B.O.A.C., has resigned 
from the Corporation and joined the 
Sperry Gyroscope Co., Ltd., as contracts 
manager (Bracknell Division). He is 
well known in the aircraft industry and 
has been connected with aviation 
throughout his whole life, having received 
his early training in the R.A.F. which he 
left in 1930 to join the Civil Aviation 
Department of the Government of 
Tanganyika on air-survey work. He 
joined B.O.A.C. in 1949. 
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AUSTRALIAN LOSS.—With regret 
we record the death of Mr. J. J. Davies, 
chief engineer of Ansett-A.N.A. He died 
on September 18, aged 52, as a result of 
injuries received in a road accident. For 


CANADIAN SALE.— 
Officials of Okanagan, the 
first company to order the 
Fairey Rotodyne, are seen 
here with (far right) Mr. 
C. H. Chichester Smith, 
director, Fairey Aviation. 
Left to right are Mr. J. 
West, Mr. J. C. Charleson, 
and Mr. G. W. McPherson. 
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a time after the last war he held engineer- 
ing posts with T.A.A. and the Bristol 
Aeroplane Company, but had otherwise 
ie with Ansett since its formation in 


A BRITON IN GERMANY.—A Bristol Sycamore of the German Navy was 
used by the Allgemeiner Deutscher Automobil Club for route-control duty during 
the International Six-day Trial for motorcycles in the Bavarian Mountains. 


SIDEWINDER VERSUS MiGs.—The 
resounding victories recently established 
by Chinese Nationalist Sabre pilots 
against Communist MiG-17s off Quemoy 
were achieved, it is now reported, by the 
use of Sidewinder infra-red guided air-to- 
air missiles, carrying conventional war- 
heads. During the first engagements when 
Sidewinders were used, four missiles 
destroyed three fighters, and later six 
missiles destroyed four MiGs. 


POLISH EQUIPMENT. — It was 
Officially disclosed during the recent 
Aviation Days in Poland (September 1-7) 
that the Fighter Units of the Polish Air 
Force are receiving Polish-built MiG-17s, 
which bear the new designation LIM-5 
and are fitted with reheat. A_ public 
demonstration of mock airborne assault 
took place near Warsaw, in which for the 
first time Mi-4 helicopters were used for 
transport of troops and equipment. A 
Number of early-version MiG-1I5s, desig- 
nated LIM-1, are being withdrawn from 
Service and modified to comply with 
training standards in the Polish A.F. 


_AIR. POWER PORTRAYED.—An 
important addition to both the history of 
alr power and the information available 
on contemporary military aviation 
appeared last week with the publication 
by Macdonalds of “ The Air Forces of 
the World.” Compiled jointly by William 
Green and John Fricker, of THE AERO- 
PLANE, this 300,000-word volume contains 
the detailed history of every air force in 
existence, from its earliest origins to the 


present time, and more than 500 photo- 
graphs of almost every military aircraft, 
in its appropriate national markings, now 
in service. A review will appear in due 
course. 


MARINE HERCULES.—The US. 
Marine Corps has acquired two Lockheed 
C-130 Hercules to form the nucleus of 
a new fleet of assault transport aircraft. 


DUTCH MISSILES. — The Dutch 
defence budget for 1959 includes the 
provision of American Honest John 
rockets for its Army. Towards the end 
of next year a start is to be made with 
the formation of four operational Nike 
squadrons, which are to be put at the 
disposal of the NATO command. It 
is also proposed late in 1960 to replace 
the R.Neth.A.F. transport squadron's 
Dakotas with 12 Fokker Friendships. 


NEW SCIMITAR SQUADRON.—The 
second Fleet Air Arm squadron to be 
equipped with Supermarine Scimitars has 
been commissioned at R.N.A.S. Lossie- 
mouth. The squadron—No. 807—is 
commanded by Lieut. Cdr. K. A. Leppard. 


SUFFOLK SCENE.—The freedom of 
Felixstowe was conferred on R.A.F. 
Station, Felixstowe, on September 26. 
Part cf the parade is seen here, 
with Councillor S. Bradbeer, J.P., 
chairman of the Felixstowe U.D.C., 
taking the salute. 
Photograph copyright “ The Aeroplane” 


U.S.A.F. FORMOSAN FORCE.—The 
special U.S. composite air force deployed 
from eight bases in America to the Far 
East for the Formosa crisis comprises one 
squadron of F-104A Starfighters and one 
squadron of F-100D Super Sabres in the 
Chinese Nationalist stronghold; another 
squadron of F-100Ds alongside a 
squadron of F-101C Voodoos in Okinawa; 
a squadron of RF-101 reconnaissance 
fighter-bombers based on Okinawa and 
the Philippines; a squadron of B-57 
Canberras, also in Okinawa, and two 
squadrons of Lockheed C-130 transports 
in the -— and Japan, with a 
squadron of Boeing KB-S50J_ tanker 
aircraft. 

AUSTRALIAN INTEREST.—Accord- 
ing to U.S. reports, Australia is in search 
of a Canberra-replacement with a 1,500- 
mile combat radius. The R.A.A.F. has 
been offered the Canadair CL-28 Argus 
maritime-reconnaissance type to replace 
Lockheed P2V Neptunes and a licence 
to build the Canadair CL-41 jet trainer. 


R.A.F. LEAVING IRAQ.—The R.A.F. 
contingent of the 50 British servicemen on 
loan to the Iraq forces is leaving the 
country within one month. This follows 
the decision of the Iraq Government to 
terminate the scheme for the loan of 
British Service personnel. 
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The Comet is Prepared 


N Saturday, September 27, the Comet 4, G-APDA, landed 
at Hatfield after completing its tour of the Americas and 
thus concluded a series of demonstration and route-proving 
flights covering a total distance of about 50,000 miles. 

After flying from Lima (see last week’s issue, p. 488) to 
Buenos Aires (1,960 st. miles) in 3 hr. 47 min. (518 m.p.h.) 
on September 22, the Comet left, on September 25, for Rio de 
Janeiro. This 1,245-mile sector was flown in 2 hr. 29 min. 
(S02 m.p.h.) and on the same day the aircraft flew to Caracas, 
Venezuela, flying the 2,830 st. miles in 5 hr. 51 min. (485 m.p.h.). 
On the following day, Friday, September 26, the Comet left 
for New York, arriving at Idlewild after covering the 2,140 st. 
miles in 4 hr. 28 min. (478 m.p.h.). Finally, G-APDA left 
Idlewild on September 27 and flew non-stop to Hatfield— 
covering a track distance of 3,555 st. miles in 6 hr. 18 min. 
(562 m.p.h.). 

The fact that the Comet completed this major tour without 
serious hitch is not so important as the way in which it showed 
its capacity for dealing with difficult aerodrome conditions in 
high temperatures. In last week’s issue we mentioned its 
take-off from Mexico City, which is at an altitude of 7,340 ft. 
a.m.s.l., and has temperatures reaching I1.8.A.+25°C. As it 
happened the 10,000-ft. runway was out of action and the 
8,000-ft. runway had to be used for a 152,000-lb. take-off. Lima 
airport’s longest runway has only 6,200 ft. and the airport is 
surrounded by hills rising to 2,500 ft. From Rio’s Galeao 
Airport the Comet took off at full load in midday temperatures 
in zero wind for its 2,830-mile flight to Caracas. Altogether 
—including those on demonstration flights—24 take-offs and 
landings were made on the tour in the Western Hemisphere and 
10 centres were visited. 

Soon after midday last Tuesday, September 30, the first 
certificated Comet 4, G-APDB, was due to be handed over 
officially to B.O.A.C. in a ceremony at the Corporation’s London 
Airport headquarters. 


The Battle of the Aids 


URING this week the U.S. Air Co-ordinating Committee 

is holding an international symposium, in Washington and 
Indianapolis, at which the principles and capabilities of the 
vortTac short-range navigation system will be explained and 
discussed. 

Representatives from 23 nations, including the U.K. and seven 
other European countries, are attending the meeting, which 
has been called by the U.S. to inform members in preparation 
for the special ICAO meeting at Montreal in February, 1959. 
At this February meeting the final battle between the rival 
short-range aids is expected to be fought. The main contestants 
are Decca, the area-coverage system backed by the U.K. 
Government, :nd VORTAC, a point-source system with distance- 
measuring facilities. 

The title giver to the subject of this week's symposium is 
“The United States Domestic Short Distance Navigation 
System—vorTac—and its Relationship to the International Air 
Navigation System.” The first two days, October 1 and 2, 
were due to be spent by the delegates in Washington, where 
the capabilities of, and the future plans for, the system, and 
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LUFTHANSA’S VISCOUNTS.—. 
The first of nine Viscount 814; 
for Deutsche Lufthansa, seen 
here, began its test programme 
on September 22 with a two- 
hour flight from Weybridge, 
landing afterwards at Wisley 
The German airline will be the 
first European carrier to operat« 
the Series 810 Viscount. 


its operational applications to a traffic control, were to be 
explained. 

During today and tomorrow the delegates are meeting at 
the C.A.A. Technical Development Center at Indianapolis to 
discuss the technical developments and operation of the system. 
While flying from Washington to Indianapolis in Navy, Air 
Force and C.A.A. aircraft they are being given a demonstra- 
tion of the use of the system, with the help of the transmitters 
in operation at Toledo (Ohio), Fort Wayne (Indiana) and 
Indianapolis. 

In our turn, the Ministry of Transport and Civil Aviation 
is arranging a series of demonstration flights in different 
countries with a Comet to show the advantages of the Decca 
and Dectra systems. 

These demonstrations will be made rather nearer to the date 
of the Montreal meeting—in January for European observers 
and in February from bases in North America. Invitations to 
attend these demonstrations are being sent to aviation 
administrations and to airlines. 

The demonstrations will, it is hoped, show the following 
features of the Decca and Dectra system:— 

(1) The ease with which airways flying can be done and 
climb, descent and holding patterns can be held accurately; 
(2) the precision and ease with which the pilot can report his 
aircraft’s position; (3) the ability to see the actual track of the 
aircraft plainly marked by a pen on a moving chart under the 
eyes of the pilot; (4) the way in which the short-range (Decca) 
and long-range (Dectra) navigational aids are integrated to 
form a comprehensive system of air navigation using a unified 
airborne equipment; and (5) the greater simplicity of navigation 
when using Dectra on the North Atlantic route. 


Reducing the Collision Risk 


HE Australian Department of Civil Aviation has taken steps 

virtually to remove from pilots the onus of avoiding collision 
when flying vFr. Until now, in Australia, the only instances 
in which pilots have been given permission to fly vFR were 
when leaving or making approaches in a terminal area. All 
en route flying on trunk services has been controlled to 
instrument separation standards, regardless of weather 
conditions. 

The new rules formulated by the Department, and being 
applied on a trial basis during a three-month period from 
September 30, will allow pilots to be cleared for a vrrR 
departure or approach only when a following pilot can see the 
leading aircraft and keep it in view. Separation wili otherwise 
be strictly to mmc standards. 

The new system is intended specifically to deai with cases 
where a fast aircraft has to descend through the level of a 
slower aircraft on approach, or to climb through the level 
of a slower aircraft which has taken off ahead. It will only 
be applied to aircraft flying on the same tracks and headings. 
Previously, in these cases, it has been usual in voc for pilots 
to be cleared to fly vFR—in which case air traffic control 
provided information of other traffic and the onus of seeing 
and avoiding this traffic has been on the pilot. 

Overseas experience, notably the collisions in America, com- 
bined with increasing closing speeds, heavier terminal-area 
traffic, reduced cockpit visibility and the growing preoccupation 
of pilots with flight-deck duties, have prompted the move. 
Pilots will be invited to comment during the trial period so 
that necessary modifications can be made, if required, to the 
new procedures. 

(More air transport news-comments are on pp. 520-521) 
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Convair’s Model 600 


HE recently announced Convair Model 600 jet transport, as 

ordered by American Airlines in July, appears to be a 
locical “ stretch” of the original Convair 880 design. Taking 
ad. antage of the improved performance of the by-pass variant 
of he General Electric CJ-805 engine and a better understanding 
of area-rule aerodynamics, Convair are able to offer a bigger 
capacity, greater range and higher cruising speed without 
economic penalty. The way in which the latest Convair aero- 
plane has evolved from the 880 is thus a good example of the 
kind of refinement of the fiyst-generation turbojet transports 
which can be expected to appear during the next decade or 
so-—until, in fact, a supersonic civil transport becomes 
economically feasible 

Che modifications made by Convair in order to match the 
American Airlines’ specification fall into several categories, and 
are a consolidation of various design improvements studied 
at San Diego since mid-1956. They include the following 
significant changes:— 

Airframe.—The Convair 600 has a bigger wing, the area 
having gone up by 124% from 2,000 sq. ft. to 2,250 sq. ft. 
This increase was dictated largely by the growth in weight, 
consequent upon the need to increase fuel and payload. The 
fuselage capacity has been increased by introducing an extra 
10-ft. section amidships, and additional fuel capacity is pro- 
vided by five cells in the wing centre section, totalling 2,580 
Imp. gallons. Cavacity of the wing tanks remains unchanged 
at 8.970 Imp. gallons. A further 1,032 Imp. gallons can be 
carried in the wing anti-shock bodies, described below. 

Aerodynamics.—Two important modifications have been 
introduced to improve the Convair 600’s characteristics at the 
two extremes of the speed range. What Convair describe as 
“leading-edge wing devices and a newly designed wing trailing 


CONVAIR 600 Span, 120 ft. 0 in. 

Four 15,000-Ib. Length, 139 ft. 5} in. 

GE. C}-805-21 Height, 39 ft. 6 in. 
turbojets 
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edge” to permit low landing speeds are in fact simple lead- 
ing-edge slats, and increased-area Fowler-type flaps on the 
trailing edge. The wing loading at max. landing weight has 
increased from 65.0 Ib./sq. ft. on the 880 to 80.0 Ib./sq. ft. on 
the 600 making some such modification as this essential if the 
approach and touch-down speeds were not to get out of hand. 

The second, and more obvious, aerodynamic refinement is 
the introduction of four anti-shock bodies (“ Whitcomb 
Bumps”) on the wing trailing edge to delay the drag rise and 
thereby improve the wing’s efficiency at high subsonic cruising 
speeds. Convair is the first company to apply these bodies 
to a transport aircraft design, following the work done at the 
N.A.C.A. Langley Aeronautical Laboratory, largely by Dr. 
R. T. Whitcomb. They provide an alternative application of 
the area-rule principle, which in transport aeroplanes cannot 
conveniently be used on the fuselage itself, and they serve to 
slow down the flow ahead of the shock-wave and reduce basic 
separation. 

Research in this country into the application of anti-shock 
bodies of this kind to existing high-speed multi-jet aircraft 
suggest that they increase the critical Mach number by about 
0.02, and this is borne out by the Convair claim that the 600 
will be able to fly “close to Mach 0.91,” compared with a 
design Vc of M=0.89 for the 880. The number of these 
bodies applied to the wing is largely a matter of convenience, 
the aerodynamic ideal being a large number of small bodies; 
the four used by Convair probably represent a good compromise 
and they are also large enough for use as fuel cells, having a 
total capacity of 1,032 Imp. gallons. In the wind-tunnel, 
Convair studied arrangements for two to 18 bodies on the wings. 

Weight.—At 238,200 Ib., the Convair 600 is the heaviest of 
the variants of this basic design so far announced. Several 
interim weights have been planned by Convair for the 880, 
depending on the fuel capacity. The present weight of the 
domestic 880 with integral wing tanks only is now 184,500 Ib., 
having recently been increased from 178,500 lb. Other weights 
have been considered in conjunction with increased fuel and 
engine power growth, and Convair are reported currently to be 
discussing a “ 200,000 Ib. 880” with European operators. This 
would have centre-section fuel, like the 600, and a range of 
about 4,000 st. miles. Landing weight would be about 155,000 
lb. and zero fuel weight would be 124,500 Ib. 

A significant feature of the new Convair 600 is that the 
landing weight has been increased to 180,000 Ib.. which, at 
about 75%, is an unusually high proportion of the take-off 
weight, and is intended to allow the use of the aircraft over 
multi-sector routes at full capacity. At the same time, the 
increase in fuel capacity to a possible maximum of 12,580 Imp. 
gallons (101,200 Ib. at 8.0 Ib./Imp. gal.) makes possible a 
range of 3,080 naut. miles with the full payload, operating a 
long-range cruise at 470 knots at 35,000 ft. and assuming 
overwater operation. With smaller reserves on domestic opera- 
tions a range of 3,700 naut. miles can be flown. 


Turbofan Powerplani 

The Convair 880 has been designed from the outset to be 
powered by the General Electric CJ-805, and choice of the 
turbofan version of this engine to power the newer Convair 600 
was therefore logical. Both engines are derived from the military 
179, development of the turbofan version having been sponsored 
by the U.S.A.F. When news of the engine was first given 
last May, it was stated that a military version was being readied 
for flight test in U.S.A.F. tankers. The civil engine is the 
CJ-805-21. 

Unlike Rolls-Royce and Pratt & Whitney, General Electric 
have chosen to place the fan component at the rear of the 
engine—where it required the minimum of re-design to the 
basic engine and made possible a higher bypass ratio. The 
fan is a single-stage turbine-cum-compressor, with no mechanical 
connection to the main engine rotor, powered by turbine dis- 
charge air from the basic engine and compressing air ducted 
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round the engine. In consequence, the diameter of the nacelle 
or pod containing the CJ-805-21 is rather greater than that 
of the earlier CJ-805 engines, but the nacelle is also considerably 
shorter, as the diagrams on the next page show. 

Performance details of the CJ-805 engines cannot be given 
because of their military associations, but General Electric 
have said the CJ-805-21 is in the 15,000-lb. class—an improve- 
ment of some 35% on the dry thrust of the basic engine and 
the cruising s.f.c. is said to be better by 8-12%. 

The “ frame-size” (diameter) of the basic engine is 32 in. 
and that of the fan is 53 in. Overall length is 144 in. and 
weight is 3,700 Ib. - The aft fan has a pressure ratio of 1.7: 1, 
and the basic engine has a ratio of 12:1. The CJ-805 has a 
17-stage axial compressor, the inlet guide vanes and first six 
stator stages being variable. A three-stage turbine is used. 

For use on the Convair 880 and 600, General Electric has 
developed a thrust-reverser of the clam-shell type, in which 
two segments, housed flush in the rear nacelle fairing, move 
back and in, as shown in sketches on page 519. They provide 
for approximately 50% thrust in the reverse direction. Details 
of the noise attenuators, also under development by General 
Electric, have not yet been given. The CJ-805-3, basic engine 
for the Convair 880, obtained C.A.A. type approval during Sep- 
tember, at a rating of approximately 11,000 Ib.s.t. 


Structure and Systems 
In all important respects the Convair 600 is the same, 


structurally, as the 880. The longer fuselage involves no modi- © 


fication to the semi-monocoque structure of quasi-elliptic cross- 
section, in which heavy skin gauges have been used to minimize 
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Details of undercarriage structure and retraction. 


the number of longitudinal stiffeners required and to obtain 
good fatigue-life characteristics. All the fuselage skin is 2024ST 
aluminium alloy, with a minimum thickness of 0.60 in. in the 
pressurized area, and this same material is used for most of the 
stringers, structure round the cut-outs (there are 96 windows, 
two doors and four emergency exits in the main cabin area) 
and other highly-loaded regions. Fatigue-critical forgings are in 
2014ST aluminium alloy and 7975, 7079 and 7179 aluminium 
alloys are used for non-critical parts. 

The wing structure is also similar to that used in the Convair 
880, with a three-spar box-beam, identical in dimensions to— 
and built on the same jigs as—that of the earlier aircraft. The 
increased area is achieved primarily by extending the chord of 
the wing aft of the box, the mean aerodynamic chord having 
been increased from 18 ft. 11.3 in. to 20 ft. 9.7 in. The additional 
fuel capacity is obtained, as already noted, by using bag tanks in 
the centre section and in the anti-shock bodies. 

Some modification to the undercarriage has been necessary 
for the increased weights, and the shape of the engine pods 
is also revised. The flying-control system, with its combination 
of ailerons and spoilers for lateral control, is similar in its 
theory to that used on the 880, although the addition of the anti- 
shock bodies has required some alterations to the geometry 
of the surfaces. 

Briefly, the controls comprise an aileron between each pair of 
shock bodies, with upper-surface spoilers both inboard and 
outboard of these ailerons. The spoilers, in each case, are 
forward of the double-slotted Fowler-type flaps. The spoilers 
are used to augment the ailerons at high speeds, operating 
differentially, but they can also be used simultaneously as speed 
brakes. An ingenious mixing-box provides the proper degree of 
spoiler differential in relation to aileron position. The primary 
aileron, rudder and elevator surfaces are all operated manually 
via servo tabs, the spoilers alone being hydraulically operated. 
Hydraulic boost is provided to the rudder at large angular 
deflections, and a “ q-feel” system is also provided. 

Slats, in four pieces on each wing leading edge, are a new 

(Continued on page 519) 


These three curves show the cruising speed and block speed (too left); 
payload and block fuel (lower left); and direct overating cost (below) of the 
nvair 600 using various cruise techniques. The curves are drawn for the 
over-water case, 3 in first-class accommodation, zero 
wind and! $ A. conditions; reserve fuel 20,700 Ib.; arrival weight 163, 062 Ib. 
he costs are computed in accordance with the 1955 A.T.A. Method, but 
assume engine maintenance material at $20 per encine/hour, a 1,000-hr. 
engine overhaul period, engine spares allocated at 50°,, of engine cost and 
depreciation over 10 years to a 10%, residual. 
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Set out in our standard fashion here 
are directly comparable data for the 
Convair 600 and Convair 880, correct 
to mid-September and, in the case of 
the 880, replacing the figures published 
in THE AEROPLANE for July 4. Approach 
speeds are 1.3 Vso; balanced field 
lengths are to meet C.A.R.4b and 
S.R.422; range figures do not include 
{uel reserves; freight and baggage hold 
volumes are additional to the main 
cabin volume quoted. 


(Continued from page 518) 
feature of the Convair 880 and, like the 
flaps, are operated hydraulically. 


Accommodation and Performance 

[he Convair 600, like ~any other 
modern transport aeroplane, can be laid 
out in a variety of internal arrangements, 
defined broadly by the limits of 98 pas- 
sengers four-abreast in an all-first-class 
layout; 123 five-abreast in coach-class 
(tourist) layout and 137 with thrift- 
class (economy) seating. The cabin is 
pressurized for a differential of 8.2 p.s.i. 

This latest Convair is designed for a 
Vc (cruising speed) in level flight, with 
the engines at maximum cruise thrust, of 
375 knots E.A.S. at sea level, increasing 
to 395 knots E.A.S. at 21,500 ft. Above 
this height the limit for weights up to 
140,000 Ib. is Mach 0.91 true, or a little 
less for higher weights. 

Graphs on page 518 show the over- 
water operating economics of the Convair 
600. For best economy, sectors from 600 
to 1,200 nautical miles are flown at Mach 
0.86 on domestic operations; longer 
sectors, and all overwater operations, are 
based on a Mach 0.84 cruise, in both 
cases at 35,000 ft. On a domestic flight 
of 1,500 nautical miles the direct 
operating cost under these conditions is 
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CONVAIR 600 
Dimensions 
Span: 120 ft. 0 in. 
Overall length: 139 ft. 54 in. 
Overall height: 39 ft. 6 in. 
Gross wing area: 2,250 sq. ft. 
Sweepback: 35° measured on 28% chord. 
Internal cabin dimensions: 
Length (ex. flight deck): 98 ft. 10 in. 
Max. width: 128 in. 
Max. height: 85 in. 
Max. usable floor area (ex. flight deck): 
1,030 sq. ft. 
Max. usable volume (ex. flight deck): 
7,260 cu. ft. 
Accommodation 
Normal first-class: 90+6 (4 abreast) 
Normal tourist: 121 (5 abreast) 
Volume of freight and baggage holds: 928 
cu. ft. (2). 
Powerplants J 
Four General Electric CJ-805-21. 
Take-off power each (I.S.A., s.I.): approx. 
15,000 Ib. s.t. 
General Electric suppressors and reversers. 
No water injection. 
Weights and Loadings 
Basic operational: 114,900 Ib. 
Total fuel: 101,204 Ib. 
Mfrs. max. payload: 29,245 Ib. (tourist). 
Max. take-off: 238,200 Ib. 
Max. landing: 180,000 Ib. 
Max. zero fuel: 149,000 Ib. 


Wing loading (max. t-o. wt.): 106.0 
Ib./sq. ft. 

Wing loading (max. landing wt.): 80.0 
Ib./sq. ft. 

Power loading (max. t-o. wt.): Approx. 
3.97 Ib./Ib. s.t. 


Design Criteria 

Design limits: Mc/Vc=.91 above 21,500 fc. 

(375-395 k. E.A.S. below 21,500 ft.) 
Performance 

Recommended cont. cruising speed (best 
cost) (1.S.A.): 496 knots (at 35,000 ft. and 
175,000 Ib.); consumption: 1,522 Imp. 
gal./hr. 

Approach speed (at 150,081 Ib. arrival 
wt.): 121 knots. 

Balanced field lengths (at max. t-o. wt.): 
At I.S.A. at sea level: 8,800 ft. 

At I.S.A. +20°C at sea level: 9,850 fe. 
At 1.S.A. at 5,000 ft.: 12,500 fe. 

Landing distance from 50 ft. (unfactored, 
max. landing wt.): 3,240 ft. 

Range (take-off to landing), still air, no 
reserves, 1.S.A., max. fuel (12,600 Imp. 
gal.): 4,100 naut. mi. with 24,130 Ib. 
payload at 496 knots (mean) at 35,000 ft. 


(mean). 

Range (take-off to landing) still air, no 
reserves, 1|.S.A., with max. payload 
4,050 naut. mi. 


CONVAIR 880 
Dimensions 
Span: 120 fe. 0 in. 
Overall length: 129 ft. 4 in. 
Overall height: 36 ft. 4 in. 
Gross wing area: 2,000 sq. fc. 
Sweepback: 35° measured at 30% chord. 
Internal cabin dimensions: 
Length (ex. flight deck): 89 fc. 4 in. 
Max. width: 128 in. 
Max. height: 85 in. 
Max. usable floor area (ex. flight deck): 
930 sq. ft. 
Max. usable volume (ex. flight deck): 
6,560 cu. ft. 


Accommodation 
Normal first-class: 88 (4 abreast) 
Normal tourist: 109 (5 abreast) 
a of freight and baggage holds: 863 cu. 
t. (2) 


Powerplants 
Four General Electric CJ-805-3 
Take-off power each (I.S.A., s.l.): approx. 
11,000 Ib. s.t. 
General Electric suppressors and reversers. 
No water injection. 


Weights and loadings 
Basic operational: 88,400 Ib. 
Toral fuel: 72,150 Ib. 
Mfrs. max. payload: 26,780 Ib. (tourist). 
Max. take-off: 184,500 Ib.~ 
Max. landing: 132,800 Ib. 
Max. zero fuel: 117,000 Ib. 
Wing loading (max. t-o. wt.): 92.25 Ib./sq. ft. 
Wing loading (max. landing wt.): 66.4 Ib./sq. ft. 
Power loading (max. t-o. wt.): approx. 

4.19 Ib./Ib. s.t. 


Design Criteria 
Design limits: Mc/Vc=.89 (375 k. E.A.S.). 
Performance 


Recommended cont. cruising speed (best 
cost) (I.S.A.): 484 knots at 35,000 fr. and 


150,000 Ib.); consumption: 1,290 Imp. 
gal./hr. 

Approach speed (at 120,865 Ib. arrival we.): 
126 knots. 


Balanced field lengths (at max. t-o. wt.): 
At 1.S.A. at sea level: 7,500 fc. 

At I.S.A. +15°C at sea level: 8,700 fr. 
At S.A. at 5,000 ft.: 10,750 fr. 

Landing distance from 50 ft. (unfactored, max. 
landing wt.): 3,440 ft. 

Range (take-off to landing), still air, no 
reserves, |.S.A., max. fuel (8,968 Imp. gal.): 
3,160 naut. mi. with 23,150 Ib. payload at 
484 knots (mean) at 35,000 ft. (mean). 

Range (take-off to landing) still air, no 
reserves, |.S.A., with max. first-class pay- 
load (23,150 Ib.) 3,160 naut. mi. 


$1.51 per aircraft nautical mile, to give a seat-mile cost of 
1.54 cents first-class or 1.23 cents tourist. 

For best yield (i.e., annual return on investment), operations 
should similarly be based on maximum cruise power on sectors 
of more than 600 nautical miles at 35,000 ft. Best speed, on 
ranges up to about 2,500 nautical miles, is obtained by flying 
at 21,500 ft. For best range, the aircraft is cruised at 35,000 ft. 
at 99% maximum specific range. 

Taking off at maximum gross weight, the Convair 600 
requires a runway length of 8,800 ft. to meet C.A.R. 4b and 
S.R.422 regulations in S.A. at sea level. At LS.A. +40° F. 


this increases to 10,450 ft. and, in LS.A. at 4,000 ft., to 
11,400 ft. For equivalent ranges, lower weights and therefore 
shorter field lengths can be used on domestic operations, where 
smaller fuel reserves are necessary. 

The Convair 600 is a rather more expensive aeroplane than 
the 880, a unit cost of $3,937,000 having been used for the 
cost calculations of the overwater version. This figure includes 
an allowance of $93,000 for radio and $205,000 for the four 
engines, and assumes a flight crew of four. The domestic aero- 
plane is assumed to cost $3,900,000, with slightly lower structure 
weight, less radio and a crew of three.—r.c.s. 
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INDEPENDENT BRITANNIA.— 
Air Charter’s Britannia 307—seen 
here taking. off from Short’s 
Sydenham aerodrome on its way 
to Filton—was due to start 
trooping flights from Stansted to 
Christmas Island, via Goose Bay, 
Vancouver and Honolulu on 
October 1 after a proving flight 
to New York last week-end. 
This Britannia is the ninth from 
the Queen’s Island production 
line. 


Co-operative Airport Ownership ? 


A‘ THIS year’s conference of the Aerodrome Owners’ 
Association, held last week in London, there seemed to 
be three main trends of thought. 

One, initiated by the first of two talks on the opening day, 
was concerned with the prospects of the co-operative owner- 
ship by municipalities of an airport developed and operated 
to full international standards; another, following the 
M.T.C.A.’s stated wish that communities should now take over 
the responsibilities for certain main airports, was to the effect 
that such a policy should be accompanied by a standardization 
of the financial and other terms involved; and, as a third (but 
not specifically new) way of thinking, that neither aerodrome 
ownership nor air transport could make maximum progress 
without a minister who- was specifically concerned only with 
the specialist problems of civil aviation. 

The idea of an area-serving airport supported by a number 
of communities depends, for its future, on the acceptance by 
these communities of the facts that air transport will continue 
to expand; that an international airport is essential for the 
future growth of the industries in the area; and that long-haul 
air freight, in particular, will be restricted so long as this has 
to be sent through the present main U.K. centres of air 
transport. 

The project outlined by the speaker concerned (Mr. T. J. 
Owen, Town Clerk of Nottingham) was one for a full-scale 
airport to serve the East Midlands and, in particular, the 
industrial centres of Nottingham, Derby and Leicester—and 
possibly based on the site of the disused R.A.F. aerodrome at 
Castle Donington. There seemed to be little prospect of 


being able to take over the more effective, but still used, R.A.F. 
site at Wymeswold, near Loughborough. 

Mr. Owen made it very clear that such a project would neces- 
sarily cost a lot of money; that not a penny of support could 
be expected from the Government; and that it would continue 
to be a financial load, but possibly a worthwhile one, on the 
ratepayers of the three centres and of others in the area. He 
thought that, if the need was there, it could be done and that 
air traffic control and other problems would be solved if such 
an international centre was deemed to be necessary for the 
future. This proposition and the independent view involved 
were nothing if not refreshing. This particular plan might or 
might not be a realistic one—the ratepayers will have to decide 
that—but the principle seems to be one on the right lines. 

The chairman of the Association, Mr. Charles M. Newton, 
made the points about the need for a standardization of airport 
“ take-over” terms and, supported later by at least one other 
speaker, about the need for a specialist minister to look after 
the interests of civil aviation. 

The second speaker on the first day of the conference, Mr. 
Basil H. Arkell, emphasized the progress now being made by 
the World’s helicopter operators and the need for the provision 
of heliports if a start were to be made. The delegates went 
later to look at the work on the new Westland heliport on 
the south bank of the Thames and were, after Mr. Arkell’s 
talk, shown a film which demonstrated the kind of essential 
work which the helicopter, in its present stage of development, 
is doing day by day—work which, at an admittedly high cost, 
cannot be done by any other vehicle. 

The delegates visited London Aitport after leaving the 
heliport site and, on the second day of the conference, visited 
Gatwick Airport. 


Collisions—A 


E have been taken somewhat to task by an R.A.F. officer 

serving with the U.S.A.F. for our comments, in THE 
AEROPLANE for June 6, about mid-air collisions in the U.S.A. 
He suggests that we showed, in the article on page 773, entitled 
“ Clearing the Air,” undue bias against military operations and 
goes on to give some of his own experiences, which we are glad 
to print here. One or two of his points call for comment, 
however—especially the view that “it takes two unseeing crews 
eventually to collide.” 

It has frequently been demonstrated, in tests by both military 
and civil agencies, that the closing speeds obtained between two 
modern high-speed aeroplanes are such that a collision could 
occur even if both crews saw the risk. In their report on the 
investigation into the collision between a DC-7 and an F-100 
near Las Vegas, published since our correspondent wrote to us, 
the C.A.A. finds that the collision was the result “ of a high rate 
of near head-on closure at high altitude together with human 
and cockpit limitations ”—and there was evidence that the 
F-100, and possibly the DC-7 also, took evasive action before 
the collision. 

The report shows that liaison between the C.A.A. and the 
military authorities had been far from satisfactory, and 


Military View 


specifically accuses the Nellis Air Force Base (from which the 
F-100 was flying) of using training procedures which, although 
known to and accepted by the C.A.A., did not minimize the 
risk of collision and were not therefore in the spirit of agree- 
ments between the civil and military authorities. After the 
collision, a joint C.A.A.-military survey team was created to 
review military activities throughout the country and to 
re-examine the jet penetration procedures used by Nellis Air 
Force Base. 

Extracts from our correspondent’s letter follow:— 

“For the Air Force ver flying off airways is relatively 
unrestricted in the area near training bases. 1FR flying is strictly 
controlled by C.A.A. (C for civil) agencies. For any local IFR 
training our operation is completely co-ordinated with Atlanta 
A.T.C.C. which decides on climb and descent procedures and 
allocates an altitude to each individuaj aircraft. How much 
more civilian control do you want? (I think you would agree 
to making an exception of tactical aircraft on operational 
missions.) Note, I said “ civilian” control; C.A.A. has gone 
beyond the “ joint” stage for all except tactical operations. 

“It is interesting to note that the U.S.A.F. definitions of imc 
are very much more restrictive than C.A.A. require. [or 
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(Continued from page 520) 


example, in-flight visibility must be five miles for U.S.A.F. vmc, 
but only three miles is required by C.A.A. Cloud clearance: 
1,000 ft. vertically and one mile horizontally for U.S.A.F.; 


1,000 ft. above and. 500 ft. below vertically and 2,000 ft. . 


horizontally for C.A.A. Civilian aircraft can fly vFR above total 
cloud cover; U.S.A.F. will not allow ver flying above more than 
4,8 cloud. 

‘Allow me to note just two of the things U.S.A.F. did to 
reduce the VER collision hazard before any of the recent 
collisions occurred. (Remember the civilians have control of 
iFk and simply do not have the facilities to control all traffic.) 
F rst, U.S.A.F. has tried without success to obtain specific areas 
for VFR practice in aerobatic and similar odd manceuvres by 
training aircraft. 

“Secondly, about eight months ago all training aircraft 
o! Air Training Command had their tip-tanks, or tips and tails, 
painted with fluorescent orange paint. This is now being 
extended to all of the smaller aircraft in U.S.A.F. U.S.A.F. 
transport aircraft have had high intensity collision warning 
lights for a similar length of time. . . . 

“ Our local area has 18 separately numbered airways passing 
through it at present and two more are to be added shortly; 
this does not include the high-level airways in the continental 
control area above 24,000 ft. It takes less than 10 minutes to 
reach the farthest point of the area from base at a normal 
cruising speed of 300 knots T.A.S. We have an average of 50 
T-33s airborne within the area at any one time and they must 
stay Off the airways. They do try to stay off the airways, but 
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it becomes rather frustrating when an airliner floats through off 
airways VFR just to save a few pints of fuel by cutting corners. 

“ At the height of the hysteria we were restricted to flying not 
above 2,000 ft. (I did not leave out a zero: 2,000 ft.). We have 
stabilized now on a relatively permanent basis and have been 
left with about half our old local area in plan, about two-thirds 
of it in altitude, exactly one-third of the instrument training 
facilities and the same number of airways... . 

“T have frequently sat in a T-33 waiting for an 1FR clearance 
for over two hours; strapped in with helmet on (to listen for 
the clearance) in a shade temperature of 95° F. is in itself 
conducive to accidents caused by fatigue and heat exhaustion. 
On two occasions in the past two months I have been requested 
to hold, in a holding pattern, for 30 minutes beyond the fuel 
endurance limit specified in my clearance. On each occasion 
the base was just a normal run of the mill facility with no 
special problems. 

“IT feel that there are three basic reasons for the present mess. 
First and rather obviously, the Americans have had much 
more airline traffic for much longer than the U.K. and as a 
result the whole A.T.C. system, geared to relatively low-speed, 
low-level operation, is so enormous that any change to keep up 
with the aircraft performance is a major undertaking. 

“ Secondly, there always was so much airspace that it was given 
away in airways too freely (e.g., the 18 airways surrounding 
this base, half of which have only two scheduled runs each day 
and tie up an airspace 10 miles wide from 700 to 24,000 ft.). 

“ Finally, too many of the controllers still think in terms of 
the whistle-stop DC-3 and are quite happy to try to hold jets 
for long periods at low altitudes.” 


Presidential Viscount 


REMARKABLY effective example of special furnishing 

was completed recently by Field Aircraft Services at 
Tollerton on the second Vickers Viscount (Model 789) ordered 
by the Brazilian Government for the use of that country’s 
President. At London Airport last week final work was being 
done by Field and Hunting-Clan on the aircraft before its 
delivery to Brazil by a Brazilian Air Force crew. 

The interior is laid out in four compartments, including the 
forward section where the galley and crew rest chairs are 
installed. Aft of this crew area is a 16-seat compartment with 
four Pullman groups and a toilet; a lounge area with a Pullman 
group on the starboard side and a settee on the port side; and, 
at the rear of the aircraft, sleeping compartment for one, with 
toilet and wardrobe space. 


Cn aed 


Photographs copyright “‘ The Aeroplane” 


On the left is a view of the attractive sleeping compartment 

at the rear of the Brazilian Viscount ; above is an impression 

of the central lounge; and below is a glimpse of the 16-seat 
forward compartment. 
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ANY well-known British aircraft companies have total 

assets of less than £5 million. It is eloquent of Rolls-Royce 
faith in the future of its turbojet and turboprop engines that 
the company has spent more than this sum on the construc- 
tion of a single engine-development facility—the new high- 
altitude test plant at Sinfin, Derby, which was officially opened 
by the Prime Minister last Friday, September 26. 

This plant, built entirely as a private venture by Rolls-Royce, 
will allow engines to be tested in conditions which simulate 
flight at up to 70,000 ft. and more and at speeds up to Mach 2.5. 
The diagram opposite shows the operating limits for which 
engines of different sizes can be tested in this plant. The 
engine shown, which has a mass flow of 300 Ib./sec., would 
have a sea-level static thrust approaching 20,000 lb. The plant 
has equipment for measuring thrusts up to 20,000 Ib. for 
turbojet engines and turboprop powers up to 6,000 b.h.p. 

Perhaps one of the most important features of this test plant 
is that it can operate continuously. High-altitude test facilities 
can be provided more economically if they are to operate inter- 
mittently, but the Rolls-Royce aim has been to install a plant 
whose compressors and air-conditioning equipment can cope 
continuously with engine requirements. 

The continuous operation of this plant and its automatic 
controls will allow Rolls-Royce to test engines in the transient 
conditions which apply during climbs and descents as well as 
in the steady-state conditions of cruise at different altitudes. 


Aims and Objects 

Engine-development work is for the most part done on test- 
beds at sea-level static conditions and this will still be necessary 
for establishing the basic performance characteristics and 
mechanical reliability of engines. To establish their per- 
formance and characteristics at all operating altitudes and 
forward speeds, the engines are also flown in test-bed aircraft. 
This procedure has many drawbacks. For example, test-bed 
aircraft can rarely be found with a performance which permits 
an engine to be tested over its potential operating range. This 
is not surprising; an engine under development for a new 
generation of aircraft must of necessity be flown in a lower- 

erformance test-bed which is obsolescent if not obsolete. 

There are other objections to test-bed aircraft. Engine 
testing with them can be severely limited by bad weather con- 
ditions. The instrumentation they carry cannot be as compre- 
hensive and accurate as on ground test-beds; it has never been 

possible to measure engine thrust in flight with the accuracy 
som ne Safety requirements also limit the testing of engines 
in these aircraft. 

The Rolls-Royce aim has been to overcome all these draw- 
backs by testing engines under accurately controlled conditions 
in the new high-altitude plant. All existing and proposed 
turbojets and turboprops can be tested in this plant over the 
altitude and speed ranges at which they will operate. 

Basically the new facility has been described as a “ giant 
air-conditioning plant.” The engine under test has air supplied 
to its intake at the pressure and temperature appropriate to 
the speed and altitude which the test simulates. Suction is 
inplied to the engine and to its jetpipe to give the same ambient 
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pressure as at the operating altitude which is being simulated. 

Intake air can be supplied at pressures ranging from | to 
55 p.s.i.a. and at temperatures between —90° C. and 
+190° C. The engine and its exhaust can be subjected to 
pressures corresponding to any altitude between sea level and 
more than 70,000 ft. 

Expensive air-treatment facilities are necessary for such an 
ambitious high-altitude plant; to ensure they are used to the 
fullest Rolls-Royce has arranged that they will also supply air 
for a compressor test rig and for combustion testing. 


Progress to Date 

Although it was officially opened last week, this new Rolls- 
Royce plant has been running since last April. During that time 
more than 200 engine-running hours have been completed. 
Results so far indicate that the utilization goals for the plant 
can be reached; these are 1,000 engine-running hours a year for 
each of the two test cells. 

Following commissioning of the plant, a series of tests was 
made with the Avon and the Conway. So far the plant has 
been run simulating altitudes up to 71,000 ft.; inlet-air tem- 
peratures have ranged from —60° C. to +125° C. 

Some of the early tests with an Avon were made to check 
that results agreed with others for the same type of engine from 
earlier tests on sea-level beds. Performance was checked by 
operating the plant to simulate ‘sea-level static conditions. 
Avon performance in the new test plant has also been com- 
pared with that measured for a similar engine in an NACA 
high-altitude plant in the U.S. The results were very satisfac- 
tory; they proved that highly accurate testing will be possible 
in this new Rolls-Royce plant. An incidental result of this early 
work was to show that the Avon will operate at above 70,000 ft. 

One of the plant’s first serious tasks was to assess the 
altitude performance of the Conway and to prove that the 
guaranteed cruise-consumption figures of the engines iniended 
for the Boeing 707 had been achieved. 

A considerable programme of work lies ahead of the plant. 
It will be used to test all aspects of engine performance at 
altitude; this will include studies of icing, engine relighting and 
reheat operation. No tests have yet been made with reheat or 
in transient conditions, but these are planned. 


Plant in Detail 


The input building of the plant processes the air which | 
supplied to the engine intake. The input compressor, driven by 
a 22,000-h.p. synchronous motor, draws atmospheric air 
through an electrostatic filter and compresses it to 55 p.s.i.a. at 

190° C. The greater part of this air then passes through a 
water-cooled heat exchanger and an ammonia refrigerating 
plant, which cools it to 2° C. so that most of its moisture 
will be easily precipitated in the centrifugal water separator 
which it enters next. On leaving this separator the air passe 


through a silica-gel drying plant and emerges completely dry «' 
: ©. 

This dry air can pass direct to the engine cell via a contro! 
valve or it can be diverted through an expansion turbine whic) 
lowers its temperature to —100° C. 
tures above 8° C. 


If engine-intake tempera- 
are needed, air at 8° C. can be mixed wit 
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the air at 190° C. as it comes direct from the compressor. 
There are no additional pre-heaters and thus 190° C. sets the 
upper limit on Mach number which can be simulated; this is 2.5 
at altitudes above 36,000 ft. The inlet pressure of 55 p.s.i.a. 
more than covers the ram pressures which will be experienced 
‘at this Mach number. 

\ recuperator turbine coupled to the input compressor 
re‘urns to it power extracted from surplus air. In the same 
way the expansion turbine also returns power to the com- 
pressor. The input air supply can be augmented or repiaced 
by air from the exhauster building or by direct suction from 
atmosphere. 

\ir is mixed and fed at the appropriate temperature to the 
test cell in use or to the compressor rig. A by-pass circuit 
common to both cells is used for flow control during engine 
acceleration. 


High-altitude Cells 


Each cell is divided into two compartments by a bulkhead 
which separates the plenum chamber from the cell proper. 
Air at the appropriate pressure and temperature is fed to the 
plenum chamber, which contains air straighteners, a gauze 
debris screen and instruments which measure temperature and 
pressure. The engine is mounted in the cell proper; its intake 
is directly connected to the plenum chamber by a calibrated 
airmeter which passes without friction through the separating 
bulkhead, 

The engine is mounted on a floating cradle which is con- 
nected to a weighing machine for thrust measurement. The 
engine exhaust passes through a water-cooled tube which 
enters the rear of the cell and passes via the primary and 
secondary coolers to the exhaust compressors. Near the 
entrance to this tube is a curtain of spray water which is 
intended to prevent an explosion in the cell continuing into 
the ductwork. The tube is designed as an ejector nozzle which 
lowers the pressure inside the test cell and thus reduces the 
load on the exhaust compressors and extends the range of test 
altitude which can be simulated. 

Both cells can be used for turbojet testing, but only the 
second can be used for turboprops; input air for this cell 
enters at the side of the plenum chamber so that a shaft 
connecting the engine to the dynamometers can leave through 
the front of the cell. 

Engines are prepared for test in a special room; they are 
mounted on a dolly, and manometer and electrical lines are 
connected to plug-in fittings. This reduces the time needed 
when they are installed in the cells; their instrumentation is 
merely plugged into the permanent fittings in the cell. 

Each cell has a large hinged door 20 ft. long and weighing 
16 tons. Explosion precautions inciude Graviner-developed 
explosion vents in the cell roof, and there is an automatic 
system for flooding the cell with carbon dioxide in the event 
of fire. Each cell is mounted on trunnions at the rear end; 
it expands up to 3 in. during test runs and therefore has 
sliding connections at its other support points. 

At the rear of each cell the ducting leaves the input building 
and passes via primary and secondary coolers to the exhauster 
building. The ducts are water-jacketed up to the primary 
cooier, ahead of which a solid bulkhead blanks off the cell 
which is not in use. 

The primary cooler is, in effect, a six-drum water-tube boiler 
which is pressurized with nitrogen to 250 p.s.i. The pure 
water in it is pumped to a heat exchanger where it is cooled 
by water from the main circulation 
system. Reheat exhaust gases at tempera- 
tures up to 1,730° C. are cooled to below 
150° C. Powers involved are phenomenal; 
with reheat an Avon exhaust gives out 
heat energy equivalent to 30,000 h.p. 

On leaving the primary cooler the . 
exhaust gases pass via a butterfly control 
valve to the secondary cooler. This has 
four matrix elements cooled by water 
from the main circulation system. The 
exhaust gases are cooled to below 40° C. 
and water from the exhaust sprays con- 
denses in this cooler and is extracted. 
Beyond this cooler the main duct con- 
tinues for 370 ft. and enters the exhauster 
building which has five exhauster com- 
pressors. 

All five exhauster compressors are 
driven by 22,000-h.p. electric motors. 
Four compressors are identical; details of 


An Avon engine is installed in one of 
the plant’s test cells. 
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their capacity are given at the end of this article. The fifth 
has one-third the volumetric capacity of the others and has 
a recuperator turbine connected to it for power recovery from 
surplus compressed air. 

Ducts are arranged to give a multiplicity of exhaust or 
pressure circuits, with various combinations of compressors in 
parallel and series; 132 different circuits are possible. When 
used as exhausters for evacuating the engine test cells the 
compressors discharge the engine exhaust gases to atmosphere 
through a silencer. 

Compressor Test Rig 


Engine compressors on test can be driven at speeds between 
3,000 and 11,000 r.p.m. by a 15,000-h.p. air turbine supplied 
with air from two of the compressors. Torque is measured by 


ALTITUDE IN FEET 


Z 


10 Ts 2 
SIMULATED FLIGHT MACH NO. 


Operating limits are shown for which the plant can test engines 

whose mass flow in sea-level static conditions is 300 and 150 

Ib./sec. Thé broken lines indicate extended test limits when 

ambient cell pressure is higher than at the simulated altitude ; 

tests in these conditions give correct results if the engine 
nozzle is choked. 


an optical torquemeter in the drive shaft between the air 
turbine and the test compressor. Air for the compressor on 
test can be supplied from the input circuit at any temperature 
between —55° C. and +180° C. Both engine and compressor 
tests can be made simultaneously. 

Combustion tests at a neighbouring laboratory can be made 
= air supplied by two exhaust compressors; it is supplied 

200 p.s.i.a. and 200° C. 


Control and Recording 


The main control room is in the exhauster building. Air 
circuits are selected by inserting the appropriate template into 
a plate desk which operates the valves as required. The valves 
are remotely operated by push buttons. All the auxiliaries such 
as refrigerators, driers, pumps and filters are remotely operated 
from this control room. The test circuits are shown on a 
mimic diagram. 

The engine testing staff and an assistant controller work in 
the engine-test control room. They run the engine under test 


(Continued on page 526) 
\ Se epee 


me =. + Bee pare 
SS = s a 
_ a ee 
t Pe tone . 
1 
| Rae 
£0000 nn —--—_+- a = - —- | 
ie 
bE) "aan 
| +" ‘ 
j \ a aod 
| 4S y are é 
en we — 
| \e Se 
we? ye 
—_ 2,00 eo 
ated. : 
1 to x 
and 
‘d to 
| and 
h an 
» the 
y air 
olls- 
time 
eted. 
plant 
r for 
was 
has 
tem- . 
ee 
heck 
from s 
1 by 
ions. 
:om- 
ACA 
sfac- 
sible . 
arly 
0 ft. 
the : 
the 
ided Me ie oe. Tf ini . — 
ee a ; 
lant. ee tt * oe : 
e at \ tt td ’ ‘tat! ee ‘ 
and é : ey ntti ae 4 ect z * A 5 
t or 3. Sea k | it 
aot \ 5 " sa '/ ae 
) Eg i ae hp 
% Se + Le i Nat! ee ae woe 
et” ‘ i oe i = Sy 4 * i ¢ oa ; eS 
h is 3 eer aN LN >... 
1 by <A 5 ll Bis ae (KA 
air Zaye g “51 4> " x ay : 
1. at a ? a : . ; - 
— ‘ a . A Ps 2 nt 
ha Ay — (SY 
ting YS “ae ——~ 4 Se ; Vs in 
ture Pa 4 , ’ WA d ' - 4 
ator Bie ‘5 a 
Sse “8 - ts i“ . is 2. he 
Bo - a be ' 4 aoe ui _ inf 
Fa ; Pe Diy 2g es 
tre! — ; Fo Py be ee “oe 
hich : ; . = fe aes, 
era- mee | OP § - aa pate 
‘a +y MA — es oy Aree. hs we 2 
pes CORR, WE, 
«! AS ; i re. ee ass Wig if 7 
‘ ¢) Z ¢. > as ‘i we : 
Que = : aS - y/ *. o™ 
= | eS 


THE AEROPLANE OCTOBER 3, 1958 


Rolls-Royce’s High-altitude fs 
Test Plant 


SUB STATION 
, SQ 


RESSOR TEST BUIL 


Capable of simulating altitudes of more 
70,000 ft. and flight speeds of up to M 
this new engine development plani at D 


was officially opened last weck. 
“AEROPLANE 
COPVRICHT x. 
KEY F 24. Pump house. 
12. Cell 1 turbojet engines. : 7 

1 Air inlet filters for input compressor C6 (see 4). 13. Cell 2 universal mo and jet) oy ang ee 
2. Silencer for recuperator turbine 14. Engine on site 37 ee 1 ) 
3. Unit cooler for compressor C6 1S. Compressor test rig 28. } 2 } 4 
4. Compressor C6 16. Compressor test contro! room. 29. - Compressors 3 - Extracting «ir ane! 
S. Refrigeration plant 17. Compressor test silencer. 30. oar 4 from ‘- 
6 Intake ducting for C6 18. Silencer for turbine driving test compressor 31 } x ) 37 

Exhaust ducting for recuperator turbine 19. Gantry for changeover of main bulkhead 32. Silencer 38. } 
8. Mixing chamber. 20. Main bulkhead. 33 Air intakes 39. 
9 Cell 1 inlet valve. 21. Trouser piece 34. Main control room #0. ¢ 
10. Cell 2 inlet valve. 22. Primary cooler 35. Air to compressor test turbine 41. \ 
11. Dynamometers 23. Condenser heat exchangers 36. Engine test control room. #2. Ss 
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Circuits used for high-altitude (left) and compressor tests 
respectively are shown. 


(Continued from page 523) 


and the assistant controller ensures that air is supplied to the 
engine at appropriate pressures and temperatures. This con- 
troller is in direct communication with the main controller. 
A similar arrangement is used for the compressor test control 
room. 

_ All the instrumentation for engine performance testing is 
in the engine-test control room. Test results are recorded 
photographically; banks of instruments are photographed by 
auto-observer cameras. Electronic recordings of vibration test 
results are made in a separate room. Test results are trans- 
ferred to punched cards for reduction on an IBM computer. 


_ Details of the plant appear alongside and a list of contractors 
involved in its construction is given below.—J.R.c. 


In the main control room a mimic diagram indicates the 
plant circuits which are in use at any time. 


Plant Details 

Driving Motors for all Compressors: 22,000 h.p.; 50 c.ps. 
synchronous; 11,000 volts; 1,500 r.p.m. 

Large Compressors: Eleven-stage axial flow; 4,150 r.p.m.; 3.8 
to 1 pressure ratio; 200 Ib./sec. mass flow with atmospheric inlet. 

Small Compressor: Ten-stage axial flow; 7,720 r.p.m.; 3.8 to 
1 pressure ratio; 68 Ib./sec. mass flow with atmospheric inlet. 

Air-cooling Turbine: Two-wheel single-stage; 4,150 r.p.m.; 
160 Ib./sec. mass flow; minimum outlet temperature —104° C. 

Input Recuperating Turbine: Two-wheel single-stage; 4,150 
r.p.m.; 154 Ib./sec. mass flow. 

Recuperating Turbine In High-pressure Air Circuit: Two- 
wheel single stage; 7,720 r.p.m.; 181 1b./sec. mass flow at 155 
p.s.i.a.; 57 Ib./sec. mass flow at 48.5 p.s.i.a. 

Turbine for Compressor Test Rig: Two-wheel single-stage; 
15,000 h.p. at 9,000 r.p.m. with inlet pressure of 155 p.s.i.a.; 
3,000 h.p. at 7,720 r.p.m. with inlet pressure of 48.5 p.s.i.a., 
3,000 to 11,000 r.p.m. speed range; speed control to +0.05%. 

Circulating Water Pumps (3 in number): Double-entry 
centrifugal; 975 r.p.m.; 10,000 g.p.m. against 90 ft. head. 

Electrostatic Filters: Capacity: input, 160,000 c.f.m.; 
exhauster, 320,000 c.f.m.; compressor test rig, 224,000 c.f.m. 

Refrigerating Plant: 160 lb./sec. of air from 29° C. to 2° C.; 
cooling water, 2,400 g.p.m.; charge of ammonia, 20,000 Ib. 

Air-drying Plant: Capacity—160 Ib./sec. saturated air at 55 
p.s.i.a. and 2° C. dried so that no ice is formed when air is 
cooled to —112° C. at 0.9 p.s.i.a.; absorbers: 4, each containing 
16,000 Ib. of drying agent; reactivation by heated air at 188° C. 
Subsequent cooling by water, followed by brine, down to 2° C. 

Primary Cooler: Six-drum water-tube cooler pressurized to 
250 p.s.i.a. with nitrogen; cools 105 Ib./sec. of dry air at 5 
p.s.i.a. from 1,730° C. to 107° C. 

Secondary Cooler: Four matrices; cools 105 lb/sec. of dry air 
at 3.3 p.s.i.a. from 107° C. to 40° C. 

Water Treatment Plant: Treats 71,300 gal./hr. of water. 

Cooling Tower: 1,800,000 gal./hr.; heat dissipation 504 x 10® 
B.T.U./hr. 

Permissible Power Consumption: For main compressor 
motors at 11,000 V. the maximum permissible power is 60 mega- 
watts. This is ample for every purpose envisaged at present. 


COMPANIES 


Consultant Engineers: McLennan and Partners, in association 
with Merz and McLennan (consulting engineers); R. T. James and 
Partners (consulting civil engineers); Ramsey, Murray, White and 
Ward (architects). 

i Contractors: Aiton and Co., Ltd.; British Brown Boveri, 
Ltd.; John Booth and Sons (Bolton), Ltd.; Browne and Tawse 
Tubes, Ltd.; Chatwood-Milner, Ltd.; Horace W. Cullum and Co., 
Lid.; Detuners, Ltd.; Ferranti, Ltd.; Foster Wheeler; Foxboro- 
Yoxall, Ltd.; Gee, Walker and Slater, Ltd.; G. A. Harvey (London), 
Ltd.; Heenan and Froude, Ltd.; Head Wrightson Processes, Ltd. ; 
Herbert Morris, Ltd.; Johannes Erhard H. Waldenmair Erben; 
Johnson and Phillips, Ltd.; John Thompson (Wolverhampton), Ltd. ; 
Keelavite Rotary Pumps and Motors, Ltd.; Newalls Insulation 
Co., Ltd.; Rashleigh Phipps and Co., Ltd.; A. Reyrolle and Co., 
Ltd.; Serck Radiators, Ltd.; Silica Gel, Ltd.; L. Sterne and Co., 
Ltd.; Sturtevant Eng. Co., Ltd,; Sigmund Pumps, Ltd.; Wharton 
Crane and Hoist Co., Ltd.; F. H. Wheeler and Co., Litd.; 
Zimmerman and Jansen. 

Other iors: Allen West and Co., Ltd.; Andrew Machine 
Construction Co., Ltd.; Avery-Hardoll, Ltd.; Aviation Traders, 
Ltd.; Braithwaite and Co. Struct., Ltd.; Benham and Sons; 
Broadwell Eng. Co., Ltd.; Boorn and Co., Ltd.; Broom and Wade, 
Lid.; W. P. Butterfield, Ltd.; Cox Bros. and Co. (Derby), Ltd.; 
Clayton Hoist and Co.; Colt Ventilation, Ltd.; Communications 
Systems, Lid., D.E.V. Eng. Co., Ltd.; English Electric Co., Ltd.; 
Elliott Bros. (London), Ltd.; S. W. Farmer and Sons; Ferguson 
Pailin, Ltd.; Foster Instruments Co.; Graviner Manufacturing Co., 
Ltd.: Sir George Godfrey and Partners (Industrial), Ltd.; Gordon 
and Co.; H.B.R. Sheet Metal and Welding Co.; John Watson 
and Smith, Ltd.; James Howden and Co., Ltd.; Keighley Lifts, 


CONCERNED 


Ltd.; Lockheed Industrial Hydraulic Div.; Mine Safety Appliances, 
Ltd.; Monkton Motors, Ltd.; Norris Warming Co., Ltd.: Permutit 
Co., Ltd.; Pye, Ltd.; P.A.R., Ltd.; Palmers Aero Products, Ltd.; 
G. H. Robinson and Son, Ltd.; Robert Jenkins and Co., Ltd.; 
Radio-Aids, Ltd.; Rotork Engineering Co., Ltd.; Rotax, Ltd.; T. 
and G. Saxton and Co.; Shell-Mex and B.P., Ltd.; J. Thorp and 
Sons, Ltd.; Torquemeters, Ltd.; Truro Engine Works, Lid., Varley- 
F.M.C., Ltd.; Vokes, Ltd.; Walter Kidde Co., Ltd.; Worthington- 
Simpson, Ltd.; Yorkshire Elect. Transformer Co., Ltd. 
Sub-contractors to Gee, Walker and Slater, Ltd. (civil engineering): 
J. Avery and Co. (Est. 1834), Ltd.; Allen (Fencing), Ltd.; J. 
Baggaley (Sheet Metals), Ltd.; Benham and Sons, Ltd.; Browns 
Foundry Co., Ltd.; Barrons (Landscape), Ltd.; BouJton and Paul, 
Ltd.; R. W. Brooke and Co., Ltd.; Batterby and Hefford, Ltd.; 
Bolton Gate Co., Ltd.; Colt Ventilation, Ltd.; Compactum, Lid.; 
Chatwood-Milner, Ltd.; Cable Covers, Ltd.; Constable Har'.; 
Dick’s Asbestos and Insulating Co., Ltd.; Durasteel; Dakin, Ltd.; 
Esavian, Ltd.; Gunac, Ltd.; Horace W. Cullum and Co., Ltd.; 
Henry Hope and Sons, Ltd.; Hollis Bros., Ltd.; Hope and W !d 
(Furnishings), Ltd.; Harold Shaw, Ltd.; Johnson Floor Co., Ltc.; 
Limmer and Trinidad Lake Asphalt Co., Ltd.; Marbolino Co., Ltc.; 
J. Mason and Co., Ltd.; Mather and Platt, Ltd.; Manchester Slate 
Co., Ltd.; A. and F. Manuelle, Ltd.; Robertson Thain, Ltd.; Renco, 
Ltd.; Siegwart Floor Co., Ltd.; Sika, Ltd.; Struther Contractors, 
Ltd.; T. and G. Saxton and Co.; D. C. Swain, Ltd.; Smith and 
Marshall; Pressure Piling Co. (Northern), Ltd.; Rock Asphalte Co., 
Ltd.; Midland Drapery; Wardwick Flooring Co., Ltd.; J. Thorpe 
and Son, Ltd.; Tuke and Bell, Ltd.; Williams and Williams, Lt 
Wainwright and Waring, Ltd.; Ward and Croft and The St. Georg«’s 
Guild; S. Warner and Son, Ltd. 
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Caribou 
Close-ups 


Howard Levy photographs om 


More details of D.H. Canada’s Caribou came to light on 
September 19 when the aircraft was displayed for the Press at 
Downsview, Toronto. Above, this side view shows to 
advantage the aircraft’s distinctive lines and upswept tail. 


Above, the outer portions of the double slotted full-span flaps are differentially 
used as ailerons. Above, right, excellent accessibility to the Pratt & Whitney 
R.2000 radials is afforded by the swing-back cowlings. Below, the twin 
exhausts are taken over the top of the wing. Right, one of the main 
undercarriage legs which retract forward into the engine nacelles. 
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The World’s Biggest Transport 


UPOLEV’S Tu-114 Rossiya, which is shown in the four- 

view tone-drawing opposite, is, in its original form, the 
largest and heaviest transport aircraft yet built, with a 
maximum capacity for 220 passengers over stage-lengths of 
about 1,000 miles. If Russian figures can be believed, it is 
also the fastest turboprop design currently flying, cruising at 
530 m.p.h., which is the mean long-range speed of the 
Boeing 707. 

In short, its design represents a remarkable technical achieve- 
ment, particularly where the solution of helical tip speeds with 
the contra-rotating propellers of the order of 1,050 ft./sec. 
(M = 0.95) is concerned, but due credit must be given to the 
German engineers who developed the enormous 12,000-s.h.p. 
Kuznetsov NK-012M turboprops (see THE AEROPLANE, June 14, 
1957) from the original Junkers conception. 

Like other Russian transports, the Tu-114 was developed 
from a production bomber design, retaining the mainplanes, 
powerplants, undercarriage and tail assembly of the Tu-20 
(“ Bear”), but incorporating a completely revisede and con- 
siderably bigger fuselage. The wings were also dropped from 
the mid to the low position to give a clear cabin run, the 
lower portions of the fuselage before and aft of the centre 
section being made available as freight holds (capacity, 
30,000 Ib.), and for a kitchen. 

Since it was first revealed to the West a year or so ago. 
the Tu-114 has made a number of long-range proving flights 
around the Soviet Union, but there is no evidence that it is 
yet in service with Aeroflot. Its introduction may possibly 


These scale drawings show the difference in fuselage size 
between the Fut (top) and Tu-114D (below). 


be delayed by the need to strengthen and extend existing run- 
ways at Russian civil airports, since its requirements in these 
respects are somewhat formidable. 

Figures, attributed to the Russians, credit the Tu-114 with 
a gross weight of 413,900 lb., which on the ground is dis- 
tributed between the four-wheel bogies and twin nosewheels 
of the stalky undercarriage (probably unchanged from the 
mid-wing “ Bear”), while the 3,014 sq. ft. of wing gives a 
take-off loading of no less than 137.35 Ib./sq. ft. This compares 
with just over 100 Ib./sq. ft. for the Boeing 707—120 at 
247,000 Ib. gross, and necessitates some extraordinary runway 


lengths. An unqualified figure for take-off to 50 ft. has been 
quoted at 9,350 ft., while a comparable landing figure i 
8,694 ft. With reverse pitch, this is reduced to a more modes’, 
but still lengthy, 5,905 ft. 

Somehow the Tu-114 manages to stow up to 176,370 lb. 
of fuel and 6,600 Ib. of oil in its wings, which, with an 
allowance of 2,970 Ib. for a crew of 15, leaves 39,680 Ib 
available for payload, given an empty weight of 188,275 Ib. 
In this inter-Continental configuration about 120 passengers, 
with ample baggage, may be carried on such non-stop routes 


Further comparison is possible from these photographs of 
the Tu-114 (above) and Tu-114D (below). The latter aircraft 
is seen flying over Prague Airport during its recent visit. 


as Moscow-New York, and Peking-Rangoon, while, with a 
smaller fuel load, 170 passengers and 30 tons of freight may 
be flown, for instance, from Moscow to Irkutsk or Delhi. 

A curious feature of Tu-114 development was the recent 
appearance of a new version of this machine, the Tu-114D, 
which is substantially smaller than the prototype transport, 
and in fact appears to be a direct adaptation of the Tu-20 
bomber. The Tu-114D reverts to a mid-wing monoplane, 
which must obviously reduce available passenger space, and 
the fuselage length is substantially shortened to the same 
dimensions as the “ Bear.” The purpose of the Tu-114D is 
not clear, although it is most likely intended for the high- 
speed transport of small numbers of V.I.P.s over very long 
ranges, and it has already completed a number of extensive 
proving flights. These included a round trip from Moscow 
to Irkutsk and back non-stop, a distance of 4,640 nautical 
miles, at a speed of 430 knots. It has also flown the 3,460 
nautical miles from Moscow to Vladivostock in 9 hr. 

A Tu-114D in Aeroflot markings recently visited Ruzyné 
Airport, Prague, where its gross weight was provisionally 
indicated at 268,800 Ib. An interesting point is that the 
development of Tu-114D has been attributed by the Russians 
to the veteran Soviet designer A. A. Archangelskii, under the 
direction of the maestro Tupolev. It retains the Kuznetsov 
NK-012M turboprops of the original Tu-114, together with 
the twin retractable tailwheel installation under the extreme 
rear fuselage to protect the tail in nose-high attitudes on the 
ground. The Tu-114D also has hydraulically retractable steps 
for access to the cabin. 
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TUPOLEV Tu-114 ROSSIYA 
Four 12,000-s.h.p. and 2,500-lb. s.t. 
Kuznetsov NK-012M turboprops. 


Span, 177.17 ft. 
Length, 154.9 ft. 
Wing area, 3,014 sq. ft. 


Drawings by Roy Cross, 
copyright “ The Aeroplane.” 
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The Fighting Services 


Exercise ** Royal Flush Three ” 

PONSORED by Allied Air Forces Central Europe 

(AIRCENT), the third Annual Reconnaissance Competition 
between the two Allied Tactical Air Forces has been won by the 
combined R.A.F./Belgian/Netherlands reconnaissance teams 
from 2nd A.T.A.F. They beat the 4th A.T.A.F., consisting of 
American and French teams, by 11,916 points to 11,218. 

The top award, the Gruenther Trophy, was presented in 
person by Gen. A. M. Gruenther, former Supreme Allied 
Commander, Europe, to Wg. Cdr. A. A. J. Sanders at a 
ceremony at Spangdahem, Germany, after the exercise. The 
two trophies for the high- and low-level sections of the com- 
petition were presented by the Commander, AIRCENT, Air 
Chief Marshal Sir George H. Mills. 

In the high-level section, the English Electric trophy for the 
highest-scoring missions went to the R.A.F. Canberra team 
consisting of one aircraft and crew from No. 31 P.R. Squadron, 
Laarbruch, and one from No. 17 Squadron stationed at 
Wildenwrath. This team beat the U.S.A.F.E. team, who flew 
RB-66 Destroyers, by 457 points. The leading pilot was Fig. 
Off. P. T. Taylor of No. 31 Squadron, who, with his navigator, 
scored 2,131 points; the No. 17 Squadron Canberra crew 
obtained 2,130 points. 

Individual honours in the low-level section went to the French 
Air Force, operating RF84Fs. The first place being taken by 
Lt. A. Brun, with Lt. D. E. Saget second. 


ie ON 


Far East Tour 


N September 25 the Under-Secretary of State for Air, Mr. 

Charles I. Orr-Ewing, left R.A.F. Northolt for a tour of 
Service units in the Far East. Following his tour of M.E.A.F. 
in June, 1957, this visit is part of the Under-Secretary’s plan to 
get to know the R.A.F. abroad at first hand, and see for himself 
the conditions under which personnel are now serving in all 
parts of the World. 

On the outward journey Mr. Orr-Ewing was to visit R.A.F. 
units at R.A.F. Eastleigh, Nairobi, and Aden. In the Far East 
he will see units in Malaya and Singapore, accompanied by the 
C.-in-C., Air Marshal The Earl of Bandon, travelling in a 
F.E.A.F. transport. Mr. Orr-Ewing will end his tour by 
visiting R.A.F. Christmas Island, returning to the United 
Kingdom on October 13. 


New Comet Squadron Commander 


ING COMMANDER R. G. CHURCHER, D.S.0., M.V.O., 
D.F.C., has recently taken over the command of No. 216 
Squadron, operating D.H. Comet 2s from R.A.F. Lyneham. 
Forming the high-speed element of Transport Command's long- 
range element, No. 216 is the senior transport squadron. Before 
his posting te Lyneham, Wg. Cdr. Churcher served with the 
Far East Air Force. 
The 10 Comets of Transport Command, along with those 
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operated by the R.C.A.F., had, by August 1 last, completed 
some 13,500 flying hours. During the first two years of oper. - 
tion the R.A.F. transports flew 200 million passenger-miles, 
completed 130 scheduled return flights to the Middle and For 
East, many of them to Australia and New Zealand, operated 4 
regular service to the Pacific via the United States and con - 
pleted 130 transatlantic and trans-Pacific flights. The fastest 
flights include nearly 10,000 miles from Christmas Island in the 
Pacific to the U.K. in under 21 hr.; Goose Bay (Canada) to 
the U.K. in 4 hr. 5 min.; the U.K. to Singapore in 17 hr. 55 min.; 
and the U.K. to Brisbane in 26 hr. 20 min. 


Javelins Visiting East Africa 

WO Gloster Javelins from Fighter Command’s All-Weather 
‘ Development Squadron, Central Fighter Establishment, 
R.A.F. West Raynham, left the United Kingdom on 
September 24 to visit East Africa. This is the first time that 
Javelins have been seen in the area and the aircraft are due to 
take part in the Kenya Royal Agricultural Show, Nairobi, 
between October 1 and 4. Before returning to the United 
Kingdom the Javelins are to fly to Salisbury, Rhodesia, on 
October 6 for a one-day visit to the Royal Rhodesia Air Force, 

Also due to take part in the Nairobi display are an Avro 
Vulcan of No. 83 Squadron, R.A.F. Waddington, and a 
Canberra of No. 9 Squadron of R.A.F. Binbrook. A Blackburn 
Beverley of No. 84 Squadron, R.A.F. Khormaksar, Aden, is 
joining the Canberra and Javelins at R.A.F. Eastleigh, Nairobi, 
and the Vulcan is to operate from Nairobi Airport, Embakasi. 


R.A.F. Winter Sports 


LL details, including addresses of secretaries of associations, 

unions, clubs and societies and the rules of all the winter 
sports played in the Service, are given in the new Winter 1958-59 
edition of The R.A.F. Athletic and Games Handbook. 
Published by the R.A.F. Sports Board, Air Ministry, London, 
W.C.1, the handbook costs 4s. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 

Group Captains: C. A. Ball to Air Ministry for duty in the 
Department of the Air Member for Personnel; R. K. Cassels, D.F.C., 
A.F.C., to Air Ministry for duty in the department of the Air 
Member for Supply and Organization; P. H. Cribb, C.B.E., D.S.O., 
D.F.C., to R.A.F. Gutersloh to command; T. J. Hanlon to Head- 
quarters, Transport Command, for administrative staff duties; R. D. 
Williams, D.F.C., to R.A.F. Shawbury to command. 

Wing Commanders: E. Baldwin, D.S.O., O.B.E., D.F.C., D.F.M., 
to R.A.F. Wyton for flying duties; W. D. David, D.F.C., A.F.C., 
to R.A.F. Tangmere to command; C. R. A. Forsyth, D.S.O., to 
Air Ministry for duty in the Department of the C.A.S.; D. A. Hine 
to Air Ministry for duty in the Department of the C.A.S.; R. 
Howard to Air Ministry for Middle East duties in the Department 
of the Air Member for Supply and Organization; G. F. E. Loveridge 
to Air Ministry for duty in the Department of the C.A.S. 


HUNTER CONVERSION.—A Hawker Hunter T.7 using its 
braking parachute during a landing run at the day-fighter 
Operational Conversion Unit, R.A.F. Chivenor. This is the first 
R.A.F. station to be equipped operationally with this trainer. 
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Book Reviews _ by 5.c. strong 


BEHIND THE SPUTNIKS. By F. J. Krieger. 389 pp. 
6 in. by 9 in. ———_ — Affairs Press, Washington, 
rice, 


SPACE FLIGHT AND SATELLITE VEHICLES. By 
R. B. Beard and A. C. Rotherham. 145 pp., 54 in. by 84 in. 
Illustrated. George Newnes, Ltd. Price 15s. 


PROJECT SATELLITE. Edited by Kenneth W. Gatland. 
162 pp., 54 in. by 84 on. pene Allan Wingate. 
rice 21s. 


SPUTNIK INTO SPACE. By M. Vassiliev. Translated 
from the Russian by Mervyn Savill. 147 pp., 54 in. by 84 in. 
Illustrated. Souvenir Press, Ltd. Price 15s. 

VER since the Soviet Union launched its first Sputnik, the 
Western World has been trying to figure out how the 
Russians came to be so knowledgeable about ballistic missiles 
and space science. “Behind the Sputniks.” goes some way 
towards showing why. 

The author, a member of the RAND Corporation, which was 
given the task of producing a casebook on Soviet astronautics, 
has selected from translated documents 40 articles and papers 
published in the U.S.S.R. by Soviet scientists. These tell us, 
plainly and unmistakably, that the Soviet Union is not playing 
at astronautics. Its aspirations are in deadly earnest, and their 
purpose single-minded. Soviet technical commissions on the 
subject are packed with top-rank physicists, and liberally laced 
with scientific military advisers. The book groups their papers 
into rocket and missile developments, satellite plans, biological 
factors, lunar projects; in fact, the entire gamut of space science. 

However, there is nothing—or, very little—in these Russian 
translations that has not already been published by the outside 
world. Moreover the Russians are known to have a highly 
organized translating service, which writes up and circulates to 
those concerned, details of all western technical journals. 

The author is, therefore, mistaken in describing as original 
a Soviet idea for worldwide television relays from three 
symmetrically spaced satellites, orbiting 22,000 miles above the 
equator. Nor is another article suggesting the use of satellites 
for verifying the general theory of relativity a new contribution. 
Both schemes were proposed previously by the West, and it is 
hardly likely that the Russians missed them. The exception is 
a paper on the “ Dynamics of Flight to the Moon,” by V. A. 
Egorov, which summarizes his investigation of some 600 trajec- 
tories for a circum-lunar probe. 

Without any doubt the most valuable contribution towards 
solving the Russian mystery is the author’s own Introduction. 
This is well worth reading, for it delineates the background, 
reads between the lines, and acquaints the reader with the 
personnel whose’ writings presaged the first Sputniks. By 
removing the deep Russian “ accent ” from the translations, the 
author has done more than anything to reveal how we have 
been misled in our estimates of Soviet potentiality. 


* * * 


le was to be expected that, once details of the U.S. Satellite 
Programme for the International Geophysical Year were 
announced, in 1955, several books on the subject would 
inevitably be written. At least six have already appeared in 
one form or another, but the surprise entry of the Soviet Union 
into the satellite stakes put all of them somewhat out of date. 
Two of the latest books to reach the bookstalls, however. have 
managed to catch up on history. Even so, they still suffer by 
being allied to a subject that is prone to burst into the headlines 
at a moment’s notice. It must be mortifying to an author to 
realize that by the time printing and distribution has been 
completed, and his book is at last on sale, it may be three 
Satellites behind with the news. 

This is the price he pays for trying to write about so agile a 
topic, but it would be grossly unfair to judge a book solely by 
the amount of Stop Press News it contained. Messrs. Beard 
and Rotherham managed to insert a couple of pages relevant 
to the launching of Sputnik I last October, whereas 
Mr. Gatland, having the advantage of a later publishing date, 
was fortunately able to add slightly more about Sputnik II. 
Neither could guess the troubles the Vanguard would run into, 
nor the success that attended the first Jupiter-C satellite and 
the failure of the second. Nevertheless, both books are 
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excellent studies in the art of telling a story interestingly. Each 
has presented it in a completely different manner. 

In their survey of the field of rocketry from its basic 
principles and early beginnings to the methods proposed for 
achieving spaceflight in the future, authors Beard and 
Rotherham tread faithfully along well-beaten paths. All in 
all, they have done a good job. Their style is easy to read and 
they have succeeded in packing in a great deal of factual data. 
If the reader is a glutton for more he may consult the short list 
of references that end each chapter. 

There is, however, one danger to avoid in a book of this 
nature. It is the temptation to pad it out with details of every 
project that has a remote bearing on the subject, good, bad or 
indifferent; instead of maintaining a neutral attitude the authors 
could have been more selective. With so many failures in the 
news recently the public is beginning to feel that not enough 
emphasis has been put on the difficulties of spaceflight. 

In “Project Satellite” Mr. Gatland has, perhaps, the easier 
task. His book consists of only four chapters, but each is by 
an authority on his particular subject. Mr. Gatland is to be 
congratulated on his choice of contributors and the nice balance 
between the past, present and the future. 

Dr. Wernher von Braun is possibly the best person to write 
on the “small beginnings” of rocketry, for no one can deny 
that it was his genius in design during the engineering of the 
V.2 that is responsible for where we are now. His description 
of the technical problems that were met and solved is vivid. 
When mixed with wartime political chicanery behind the 
scenes it becomes fascinating. 

Mr. Gatland himself contributes the second chapter, which 
deals with the phase of rocket research into the upper air after 
the War. He follows this with a review of his own early 
proposals for a “minimum” satellite, from which stemmed 
the I.G.Y. recommendations that resulted in the Vanguard 
satellite. 

The book then passes on to the future, to speculate on the 
problems of manned satellites orbiting round the Earth. 
Mr. H. E. Ross, who has made a systematic study of the 
domestic needs of such orbital bases, is, without doubt, an 
authority one must respect. 

The final chapter in the book is by that well-known space 
enthusiast Mr. A. V. Cleaver, who has contributed as much, or 
more, to the practical side of rocket propulsion as he has to its 
literature. There is always something to be learnt from 
Mr. Cleaver’s writings, for he has definite views on how things 
should be done, and believes in saying so. 


* * * 


[" IS always difficult to review a book of foreign origin without 
a clue to the category of reader for whom it was first intended. 
The standards of the reading public differ widely from country 
to country, and what receives widespread acclaim in one 
language may stand in poor comparison to similar books in. 
another. This is the only conclusion one can draw as to the 
reasons for publishing “Sputnik into Space.” Many good 
books have come out of Russia, but this is not one of them. 

On the other hand, this book on astronautics is swift-moving. 
But though it carries one along it is also most bewildering. 
The reader is drenched with facts (some with little or no bearing 
on the issue), deluged with figures, and tossed from fiction to 
circumstance and back again without respite. In the confusion 
some of the facts turn out to be fiction, and some of the fiction 
an excuse for good old Soviet propaganda. 

This, itself, does not really matter, for one expects a book 
of this nature to be biased heavily in favour of Russian achieve- 
ment or invention. Unfortunately, the style will probably 
appeal more to a callow youth than to an intelligent reader. 
The latter may grind his teeth at occasional bombast, but if he 
keeps a sense of proportion as he reads, and presses on, he will 
be rewarded by some hilarious passages. There are several of 
these when the text lapses into an imaginary dialogue between 
a very superior space-rocket commander and his passengers, 
who are a trifle dim-witted to judge by fheir comments. If the 
rest of the book had continued in this vein it would have been 
riotous. 

There are an incredible number of errors and misleading 
statements which, though they may be ignored, cannot but 
detract from the text. The only advice one can give the reader 
is—not to take this book seriously. 
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AIRBORNE 
AT 


FAIR OAKS 


The Garland Bianchi Linnet, 
illustrated by ‘* The Aeroplane” 
copyright photographs 


Preliminary testing of the Linnet has been completed at Fair Oaks by Sqn. Ldr. 
Neville Duke, here seen (top) in the cockpit. This two-seat light aeroplane (90-h.p. 
Continental engine) is a British version of the French Piel Emeraude, and has 
been produced jointly by Messrs. Pat — and Doug Bianchi. Ten are to 
be built. 
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H.J.C.’s CLUB COMMENTARY 


@ ALTHOUGH the West Country 
has suffered considerably from this 
summer’s excessive rainfall it appears to 
have had little effect on the amount of 
flying put in by members of the Plymouth 
Aero Club at Roborough. 

The total time for July was 468 hr., 
and for August, 421 hr. First solos made 
recently include Messrs. J. O’Callaghan, 
R. D. Masson and G. Sherwood, and 
Cdt. Cpls. R. J. Langford, R. L. Fuzzard 
and A. J. Mew; new P.P.L. holders are 
Messrs. C. A. Bridgeman and A. A. 
Stevens, Cdt. Sgt. M. G. A. Cuming and 
Cdt. Cpl. J. M. Noall. 

After two postponements the Barber Cup 
landing competition was flown’ on 
September 14, and the winner proved to be 
Mr. - D. Taylor, flying Tiger Moth 
G-ANJD. 


The race for the Butland Navigation 
Trophy was flown on the same day, com- 
petitors being given a triangular course in 
which the turning points had to be identified 
by spot-on navigation. The winner was 
Mr. T. Szparowski, also in G-ANJD. 

_On August 30 three of Plymouth’s aircraft 
visited the Exeter Aero Club to take part 
in the landing competition, two Plymouth 
members—Messrs. Clive Bridgeman and A. 
Munro—gaining respectively first and third 
place in Tigers G-AHVV and G-ANOS. 


@ AT THE Oxford Aeroplane Club 
at Kidlington a total of 334 hr. 45 min. was 
flown in August, which is a record for the 
club. Three members—Messrs. C. Smith- 
Ryland, G. Nixey and P. Jewson—and 
A.T.C. cadets Limb, Gardiner and Milden, 
gained their P.P.L.s. 


\Pretty Prairie Special III 


RETTY is indeed the name for 
this little two-seat biplane built 
by Col. Marion D. Unruh, 
U.S.A.F., who was commander of 
the Sth Bomb Group during the 
Second World War and is now 
Deputy Chief of Staff, Materiel, 
Alaskan Air Command. He built 
it because of his frequent posting. 
He began work on the aeroplane in 
Japan, in the basement of his home. 
Additional work was done at Church 
Falls, Va., and final assembly took 
place at Austin, Texas. ‘ 
The aeroplane, finished in vermillion 
and cream, is of conventional con- 
struction, with wooden wings (aerofoil 
section M-6); the steel-tube fuselage 


Howard Levy photograph 


is fabric covered, as is the tail unit. 
The whole project cost $1,961. 

The engine is a Menasco D4-87 of 
125 h.p. (normal) and 134 hp. at 
2,260 r.p.m. The fuel capacity is 
21.3 U.S. gal., with 3.5 U.S. gal. of 
oil. 

DIMENSIONS.—Span (upper), 21 ft.; 
(lower), 19 ft. 6 in.; “". % 17 ft. 
4 in.; wing area, 103 sq. ft. 

WEIGHTS AND Loapinc.—Empty, 
1,048 lb.; loaded, 1,438 Ib.; wing 
loading, 14.4 Ib./sq. ft. 

PERFORMANCE. — Maximum speed, 
146 m.p.h.: cruising speed, 118-128 
m.p.h.; stalling speed (power off), 66 
m.p.h.; (power on), 55 m.p.h.; take- 
off run, 655 ft.; rate of climb, 1,100 
ft./min. 


TIPSY WEEK-END.—Seen 
at the A.S. Flying Club’s 
meeting at Baginton, 
Coventry, last week-end 
were, left to right, M. 
Maurice Tips, son of the 
Belgian designer E. O. Tips, 
who was unable to attend ; 
Mr. Beverley Adams, chair- 
man of the A.S. club ; Miss 
Ruth Sully, secretary, and 
M. Martin Tips. 


Photograph copyright 
“The Aeropiane” 


@ FROM THE Lancashire Aero 
Club, Barton aerodrome, Manchester, we 
learn of the very wet weather,causing poor 
totals. In August there were 278 hr. 5 min. 
—34 hr. less than in August, 1957. The 
three-months’ total (June, July and August) 
was only 674 hr., compared with 886 hr. for 
the corresponding period last year. 

A.T.C. cadet Carter and Capt. Saunders 
have flown their first solos, and Cdts. Anders, 
Greenwood, Harrop and Kilgour now have 
their licences. 

The annual general meeting of the club is 
scheduled for October 15. 


* THE annual! dinner of the Associa- 
tion of British Aero Clubs and Centres is 
to be held at the Waldorf Hotel, London, 
W.C.2, on Friday, November 7, at 19.00 hrs. 
for 19.30 hrs. 


THE DENHAM FLYING CLUB’s 
GARDEN PARTY ON SEPT: 21 
TURNED OUT To BE A Goop 
OLD-FASHIONED CLUB DISPLAy, 
WITH TEA. AND, OF ALL 
THINGS, RAIN... 


MEX-BP BOMBING AND JAVELINS AND 


AND “THERE WAS FLOUR 
RAW AND NORMAN JONES ‘ 
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by Dr. A. E. Slater 


“ [CLYING PLANK ™ is the appropriate 

name for a tailless glider, designed 
by Al Backstrom of U.S.A. a few years 
ago, the wing of which is a simple 
rectangle in plan. Now a_ two-seat 
version has appeared and been test-flown 
in Australia by Reginald Todhunter. 

Fred Hoinville has already done his 
best to popularize the _ single-seat 
“ Plank” in that country, in the course 
of his campaign to establish the minimum 
size needed for a practicable glider. He 
found it necessary to launch the machine 
with a bridle attached to the wing each 
side of the pilot’s nacelle, as a single 
release hook underneath could not be 
positioned for both good take-off and 
good climb simultaneously. Also, to 
ensure a quick take-off, he fitted a 
retractable “ hoop skid” under the nose 
to increase the angle of incidence on the 
ground. 

- 7 - 

Todhunter built the two-seat version him- 
self after consulting Al Backstrom and get- 
ing an Australian firm to do the detail design 
and stressing. He found, like Hoinville, that 
‘** with any tailless Plank-type aircraft a nose- 
high attitude is essential for short and smooth 
take-offs."" Even with the stick pulled hard 
back, the machine took 200 yd. to come 
unstuck on a winch tow, until a deeper nose 
skid was fitted. 

The wing has large vertical panels at the 

tips, with rudders projecting behind the trail- 
ing edge. Todhunter says that “a little less 
rudder was needed, both entering and 
during the turn, than with an orthodox 
machine, but does this mean less deflection, 
or what? Anyway, the rudder control was 
= pe for side-slips “at a very low 
Ss . 
He found it impossible to pull up into a 
stall from straight-and-level flight because the 
elevons are somewhat blanketed by the wing 
at low speed; the only effect of trying to do 
so is to increase the sink to 10 ft./sec. Never- 
theless, they could not have been completely 
blanketed, because “aileron control 
remained.” 

Use of the spoilers sends the nose down 
about 10° and it must be pulled up to prevent 
speed building up quickly. For aero-towing, 
as for winch-launching, a bridle is used, with 
an Ottfur-type release on the main spar each 
side, the two being 7 ft. apart. 

Wind-tunnel tests gave the gliding angle 
as 1 in 18. 

Fred Hoinville thinks the Twin Plank, as 
it is called, “ should interest all clubs seek- 
ing minimum cost two-seater training and 
soaring.” It remains for a representative 
of the Australian Department of Civil 
Aviation to fly the machine, in company 
with an observer, for its airworthiness to be 
decided. 

* * 
A N TIONAL Gliding School for 
Auwtralia is promised in Australian 
Gliding. which announces a two weeks’ 
course for instructors and ground engineers, 


S.E. SAILING.—This 
picture of a Slingsby 
T.21B two-seat sailplane 
was taken recently at 
the Kent Gliding Club’s 
site at Detling. * 


but does not refer to any permanent estab- 
lishment. However, a later notice in Aircraft 
mentions ‘* 27-week courses,” which, by over- 
lapping, will allow each participant to take 
all his own course and half of the other, 
whether he is an instructor or an engineer. 

The first course is from October 18 to 
November 2, for eight instructors and eight 
ground engineers from five different States. 
The place is Gawler airfield, where the 
Adelaide Soaring Club operates; it is con- 
veniently near Edmund Schneider's sailplane 
factory. And the money is to be raised by 
asking all the gliding clubs to give up one- 
third of their Government subsidy in 
exchange for later benefits derived from 
having skilled instructors and trained ground 
engineers. That is, unless the money can 
be got from somewhere else; perhaps this 
means the ae agen of Civil Aviation, 
which is already providing the school with 
a hut at Gawler “‘ and other aids.” 

Australia’s next centralized National Soar- 
ing Contest is to be held at Benalla, the home 
of the Gliding Club of Victoria, 120 miles 
N.E. of Melbourne. The provisional dates 
are December 28 to January 8. 

* > a 


AST WEEK we gave some information 
about the National Soaring Competitions 
at Bishop, Calif. Here is some more: — 

Anyone completing the task for Thursday, 
July 31, should have broken the World’s 
goal-and-return record, now standing at 
320 miles, by an extra 47 miles. Lloyd 
Licher, who has kindly sent his daily 
bulletins, describes the wind as slight at the 
‘** working altitude * of 14-16,000 ft. Shreder 
and Jensen actually finished the 387-mile 
course in 7 hr. 29 min. and 8 hr. 2 min. 
respectively. But they were both disqualified 
by “ technicalities from becoming holders 
of a new record, the chief technicality being, 
so we are told, that they released from tow 
too far from the airport at Bishop, though 
this alone should not have disqualified them. 
And the reason they were towed so far was 
that everyone wanted to release over one of 
those alluvial fans. 

Thomson was still leading on total points 
at the start of the fourth contest day, when 
the turning-point for an out-and-return race 
was Coaldale, 53 miles “ as the crow flies,” 


EARLY WARNING ?— 
Tim Bowles, falconer, 
schoolmaster and 
member of the Derby- 
shire and _ Lancashire 
Gliding Club, teaches 
his merlin falcon, ‘Pallas 
Athene,” cockpit 
familiarization. Perhaps 
it will find thermals for 
him. 
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if it could, over the 12,000-ft. White Moun- 
tains; or, alternatively, 70 miles round by 
Montgomery Pass, which later filled up with 
“ much rain and sink.” Jensen got through 
the pass both ways before this happened, and 
rose to leading position, while Thomson came 
unstuck and dropped to fourth. 

Next day was an “ open day ” with a S.W. 
wind blowing towards Salt Lake City, which 
had offered $250 to the first pilot to cover 
the 400 miles to reach it. Bill Ivans, the 
day’s winner, nearly made it with 393.5 miles. 

On this day, Hugh Bikle, aged 16, arrived 
at Bishop from El Mirage, having completed 
his Gold ‘‘C” and earned a Diamond with 
a 194-mile goal flight. It is claimed that 
he is the youngest Gold “ C” pilot in the 
World: is any reader prepared to contradict 
this ? 

Dick Shreder displaced Harald Jensen 
from first place on August 4 by completing 
a 130-mile triangle at 57.1 m.p.h. Then 
came an unlucky day when a _ collision 
between two doctors resulted in the death 
of Dr. John B. Sawyer. In a Nimbus II he 
turned towards Dr. Hamer .Selvidge’s 1-26 
which was at a higher level, but strong 
thermal lifted him up to it. Their wing-tips 
touched, and the Nimbus went over partly 
on its back. The ensuing dive brought it so 
near the ground that the pilot pulled hard 
back and a wing broke off—the wing that 
had been hit. 


* * * 


A GLIDER with a circular wing has been 
built by a Russian pilot, N. Suchanov, 
it is reported in Der Flieger, which shows it 
to have a nacelle under the disc near one side, 
and a, tail of sorts perched on struts above 
the opposite side. This tail evidently incor- 
porates an elevator and rudder, because the 
only movable parts seen on the disc are a 
pair of ailerons, somewhat towards the rear, 
so that their trailing edges form part of the 
circular outline of the “ wing.’ It is related 
that the machine, on its first trial, started 
swinging like a pendulum and crashed; so 
it was rebuilt with a negative dihedral. The 
diameter of the disc is 3.5 m., or 114 ft., 
which would give it an area of about 105 
sq. ft. 
> - * 

AVAL CADETS from Dartmouth have 

had their last gliding camp at Bramcote 
(also known as H.M.S. *“* Gamecock ”’), as it 
will be closed by next year. when they may 
go to Arbroath instead. This is the 10th 
year of such camps on my reckoning, with 
usually two or more each year. That makes 
five years at Bramcote preceded by five at 
Culham, south of Oxford. 

Eight gliders in use included a Kranich 
and two other two-seaters, and a pair of 
SG-38 open primaries. Ten ab-initio pupils 
gained “A” and “ B”’ certificates, and one 
of them went on to get a “ C’’, presumably 
in thermal lift. in a Kirby Cadet without 
instruments. On one cumulo-nimbus day, 
Lieut. Cdr. R. Brett-Knowles. who was in 
charge of the camp, took pupils up to 9,000 
and 10.000 ft. in the Kranich. 

The instructors included both officers and 
ratings from various branches of the Navy, 
all with over 100 hours’ gliding experience. 
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Crop-spraying Jackaroo 

S recorded last week, the Thruxton Jackaroo, a four-seat 

\ biplane developed from the D.H. Tiger Moth by Jackaroo 
Aircraft, Ltd., of Thruxton, has been modified for crop-spraying. 
To show the capabilities of this new version the company gave 
a working demonstration on September 23, when Mr. John 
Heaton flew the first production agricultural Jackaroo. 

This aircraft is the second crop-sprayer to be produced by 


As explained alongside, the crop-spraying version of the 

Thruxton Jackaroo carries a fuselage tank replacing the two 

right-hand seats. This arrangement supersedes that shown in 
the picture which we published last week. 
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the company and is one of a small batch now going through 
the workshops at Thruxton. By removal of the fuselage tank, 
which takes the place of the two starboard seats, and the crop- 
spraying gear, the agricultural Jackaroo can be converted into 
its original enclosed four-seat form in less than an hour. It 
can have alternative spraying gear fitted as standard, so that 
either wing-tip atomizers or the more conventional boom-type 
sprayers can be selected and used on individual spraying 
operations. 

The agricultural Jackaroo is probably the cheapest of such 
aircraft at present available. The basic aircraft costs £1,270. 
The crop-spraying gear, including tank, dump valve, centrifuga! 
pump, pipes and mounting brackets, spray booms and 30 
Allman atomizer nozzles is priced at £325, bringing the cost 
of the complete crop-sprayer, ex-Thruxton, up to £1,595. 
Alternative spray gears include the Jackaroo D-W atomizers 
or the Britten-Norman rotary atomizers, one being required 
on each wing tip. These atomizers require no further modifica- 
tion to the aircraft and can be connected up to the standard 
spray booms by blanking-off the nozzles. Another optional 
extra is Palmer steering brakes. 

At the demonstration only one Jackaroo D-W _ wing-tip 
atomizer (the prototype) was fitted but, as already stated, two 
are normally employed. On the first flight the atomizer was 
used, and on landing it was disconnected and the twin Allman 
spray booms were connected. The aircraft’s spray tank was 
topped up and a demonstration of spraying was given by Mr. 
Heaton. This was followed by another landing when the tank 
was completely filled and an emergency jettison of the contents 
was demonstrated. 

So far 14 Jackaroos have been built, six of which are now 
used by the Wiltshire School of Flying, having replaced the 
Austers and Taylorcrafts which were previously employed. 


The Flying School of Painting 


OR the fifth time the Society of Aviation Artists is holding 
its annual exhibition. This year’s was opened at the 
Guildhall, in the City of London, on September 25, by 
Marshal of the R.A.F. Sir Dermot Boyle, as seen in the accom- 
panying picture; it will remain open until October 11. 

The variety of canvases, colours and treatments is as exten- 
sive as ever. We see pictures of aircraft from the birth of flight 
up to present-day astronautics; the entire sphere of aviation 
has been assiduously investigated by 43 artists exhibiting 114 
pictures. 

Roy Nockolds has been painting aeroplanes for many years, 
and his latest works are among his best. No matter whether 
he is tackling a formation of S.E.5s of 1916 or the graceful lines 
of a Scimitar, he firmly fixes the intrinsic personality of his 
subject against a background of real beauty. Yet his impression 
of the S-R.53 flying at Farnborough is supreme as an example 
of sheer speed. 

Speed, too, is effectively rendered by G. Davison Coulson 
in his “ Comet Departure ”; not only is the forward movement 
of the take-off powerful and inevitable, but the undercarriage 
is positively moving up with the satisfaction one feels on seeing 
the wheels disappear. Of several artists choosing the Lightning 
as a subject, Coulson’s picture of two flying at height i» a 
first-class work with as splendid a representation of a glistening 
metallic finish as has ever been achieved. 

David Shepherd has been his usual industrious self, and 
throughout his work has applied his aptitude for extreme 
accuracy and technical sense—witness his “ Comet IV and the 
Queen Elizabeth,” and the picture of a Comet over the Tower 
Bridge. 

In the upper gallery the most adductive picture is Keith 
Shackleton’s blue-and-white study of cumulus clouds—great 
towering masses, crisp and fearsome, which momentarily take 
the breath of any who have seen such phenomena from the air. 
Its title, “ Yesterday, Today and Tomorrow,” might well be a 
comment on his artistic career besides one on the inseparable 
association of weather and flying. 

Arthur Sturgess imbues his Sea Vixen with the true solidity 
of this big and heavy aircraft; he paints a vintage Fairey IIIF 
with equal ability. 


The sunlit Avro Arrow of John Stobart is seen climbing 
vertically with magnificent surge through a cloud layer, and 
his T.C.A. Vanguard above the weather is rendered with keen 
appreciation of the elements and the immensity of the sky. 

We are pleased that Percival Norman continues to show 
lively and nostalgic scenes of wire-braced biplanes; A. Egerton 
Cooper is a well-known master of sound, solid technique, 
evidenced by his portrait of Barnes Wallis; and in Bryan Moon’s 
Spitfire picture haze and the upper atmosphere are faithfully 
and delicately portrayed. Perhaps we shall see more work by 
Colin Ashford, who shows in his unpretentious “ Hawker 
Horsley ” a good technique in line and water-colour. 

But where do we stop singling out pictures for comment? 
The generally high standard does not ease the task, but while 
most of the work is excellent, some-of it is mediocre, and the 
sight of others is often followed by the question, “ What?” and 
then by, “ Why?” Perhaps this is inevitable when “ contem- 
porary” is outdated and “ futuristic ’’ may have a psychiatric 
significance. 

It is regretted that possibly the modesty of some members 
who serve on the S.Av.A. selection and hanging committee 
has not allowed them to exhibit.—t.J.c. 

Photograph copyright “ The Aeroplane” J 
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News of Industry 


Altitude Test Chamber 


NEW programme-controlled altitude 
test chamber for testing aircraft air- 
conditioning systems by simulating con- 


ditions met during flight from take-off’ 


to touch-down has been designed and 
built by de Havilland Propellers, Ltd., 
at Hatfield. By means of an automatic 
control system, designed and manufac- 
tured by Honeywell Controls, Ltd., 
conditions in the chamber (shown below) 
can be made to follow those met through- 
out a particular flight. 

The control system, consisting of seven 
sets of programme controllers, regulates 
the seven most important variables 
affecting air-conditioning units during 
flight. On each controller the pointer 
indicating the required or “set” value 
for the variable rests against a revolving 
programme disc. By cutting the disc 
to a particular shape, the setting pointer 
can be made to move according to a 
predetermined flight-plan. The controller 
interprets these movements of the setting 


pointer, and changes the controlled 
variable accordingly. 

The flight-plan is easily changed by 
fitting a different programme disc to the 
controller. The addition of derivative 
action to some of the controllers pro- 
vides a system of control which is, in 
theory, infinitely flexible, and can call 
for rates of change as high as any of 
those that can be expected to occur in 
flight—a vital factor when the most 
significant part of the test concerns the 
operation of equipment under transient 
conditions. In practice the severity of 
the conditions that can be imposed on 
the equipment under test is limited only 
by the power at the controllers’ disposal. 

Of the seven programme controllers, 
two govern the temperature and pressure 
of the air simulating the pressurized 
supply to the cabin, as tapped from the 
engine compressors in the aircraft. Two 
more regulate the air supplied to the 
secondary circuit, and the remaining 
three control the independent altitude 
pressures—cabin altitude, secondary cir- 
cuit discharge, and ambient altitude. 
The whole programming cycle can be 
“frozen” at any instant, in which case 
the controllers continue to maintain the 
set of conditions existing at that instant. 
The response of each controller can also 
be modulated by means of variably pro- 
portional and integral action, and the 
whole cycle can be slowed down to 
operate at any required speed. 


Multi-core Cable Tester 


PPLICATION of aircraft techniques 

to other fields is a very topical 
subject with many companies in the air- 
craft industry. The first example of 
direct selling outside the aircraft industry 
by de Havilland Propellers, Ltd., is a 
portable electric cable tester. This unit 
will be followed by many other items. 


OCTOBER 3, 1958 


Evidently the result of requirements 
for rapid and convenient testing of 
guided-weapon electrical circuits, the 
de Havilland cable test-set is the means 
of checking multi-core cables for con- 
tinuity and insulation. Although origin- 
ally developed for aircraft purposes, the 
test-set has obvious applications in many 
other fields where it is required to check 
multi-core cable looms. A printed circuit 
is used for robustness and reliability. 

Continuity or insulation checks of a 
cable can be made from one end of it, 
the other end having a small unit attached 
to it. Each core of the cable is tested 
in turn automatically once a button on 
the set has been pressed. Individual 
identification of each core is given by an 
indicator which is illuminated if a failure 
is found and the selector is stopped at the 
faulty core. 

Where very long cable runs are 
involved—as in the wiring of an aero- 
plane or a ballistic missile—two-way 
speech intercommunication is available 
and is built into the test-set. It is auto- 
matically connected when the cable to 
be tested is plugged in. In this case, the 
operators receive an additional and 
audible indication as each core is tested. 

The test-set is carried (see left) on a 
shoulder strap and is powered by a light- 
weight battery of the type which has no 
free electrolyte. A charging unit is 
available. An Ac power unit is also avail- 
able for use when the test-set is used near 
to a mains supply. 

The set weighs 19 lb. and is contained 
by a glass-fibre case measuring 11 in. by 
6 in. by 84 in. Speed of operation on 
continuity checking is five conductors per 
second. For insulation checks the rate 
can be one conductor for a period of six, 
15 or 30 sec. as required. Connector 
capacity is up to 25 ways per test. Larger 
cables can be accepted by using adaptors. 


Aircraft Electrical Equipment 


NEW range of plugs and sockets for 
use with aircraft electrical and 
electronic equipment has recently been 
introduced by the Plessey Co., Ltd. 
Known as the UK-AN series, the range 
has been designed by the company’s 
Electrical Connectors Division to be fully 
interchangeable with the American AN 
and MS series of plugs and sockets. 
The UK-AN series of connectors are 
available as fixed or free units with two 
tvpes of shell styles which replace the 
six existing shells of the American AN 
series. Based on one design designation, 
the Plessey range incorporates the special 
features of six types of the AN series and 
is stated to meet three main specifications 
covering M.o.S., and British and Ameri- 
can aircraft requirements. The entire 


UK-AN series consists of 880 components 
and at the present time the company is 
tooled-up and producing 30 of these under 
a M.o.S. contract. 

Consisting of aluminium shells with 
aluminium-bronze coupling nuts and 
inner mouldings of silicone rubber, the 
new plugs and sockets are suitable for use 
at altitudes up to 70,000 ft. At this height 


a minimum of 2 kV. with a leakage rate 
not exceeding 1 microamp. can _ be 
achieved. The connectors are pressure- 
sealed up to 20 Ib./sq. in., with a leakage 
rate of less than 1 c.c./hr: A _ special 
hermetically sealed type is also available. 

The plug pins and socket inserts are 
silver-plated and may be crimped or 
soldered. For normal wiring no acces- 
sories are required, the plugs and sockets 


Left, a mating pair of Plessey UK-AN 

connectors showing the flange mount- 

ings. Above, the units joined to form 
an inline coupling. 


being waterproofed and sealed inherent!) 
Although primarily designed for sing! 
or open type wiring, multi-core cable 
can be accommodated. The wires bein: 
attached to the pins separately befor: 
the pins are fitted in socket. 

It is stated that the new connector: 
have passed humidity tests ranging up 
to 100%, and have functioned satisfac 
torily at working temperatures fren 
—65°C. to +190°C. 
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CANDINAVIA'S powerful god of thunder would have been 

flattered by the performance of the Thor IRBM—undreamt 
of in prehistoric mythology. Thors based in East Anglia will 
act as a deterrent threat to potential targets far behind the 
Iron Curtain when this IRBM becomes operational. With a 
range of 1,500 to 2,000 miles, Thors will augment the deterrent 
strength of the R.A.F. V-bomber and U.S.A:F. squadrons and 
will bolster British defences until the longer-range Blue Streak 
missile enters service. 

Missile units of R.A.F..Bomber Command are to be equipped 
with Thor; under an Anglo-American agreement made early 
this year. First R.A.F. unit to receive the U.S.-built Thor was 
No. 77 Strategic Missile Squadron, based near Feltwell. 
Members of this unit have received training in the U.S.; the 
first contingent of 45 R.A.F. personnel to attend the Thor school 
at the Douglas Tucson plant graduated on June 24. 


Thor IRBMs based in East Anglia will have a potential range 

of 1,500 to 2,000 miles. The striking radius of Britain-based 

missiles will go up to about 2,500 miles when in due course 
the de Havilland Blue Streak LRBM enters service. 


Thors will be used for training until the missile reaches 
operational status; its development tests are still under way 
in the U.S. Nuclear warheads for Thors based in Britain 
remain under U.S.A.F. control; no Thor can be fired in anger 
without agreement between the U.S. and British Governments. 

The Thor is a single-stage missile weighing 100,000 Ib.; 
it is 65 ft. long and 8 ft. in diameter. Its development by the 
Douglas Aircraft Co. began late in 1955 when the U.S.A.F. 
was given control over U.S. strategic missiles. A crash pro- 
gramme was set in motion to produce the SM-75 Thor to 


, compete with the Jupiter IRBM under development by the 


U.S. Army. 

Virtually from the start Douglas set up a production line 
to build development Thors, and this has been a major factor 
in bringing it towards an operational status so rapidly. The 
speed of the programme was perhaps responsible for lack of 
success in early launchings, but on the whole it has paid 
dividends. 

The Douglas Aircraft Co. is the prime contractor for the 
Thor. The missile has a single 165,000-lb. thrust motor 
developed by Rocketdyne; propellents are liquid oxygen and 
high-grade kerosene. The rocket motor is gimballed for con- 
trol and minor adjustments of thrust and roll control are given 
by two small vernier motors at the base of the missile. These 
vernier motors, also produced by Rocketdyne, are ignited 
shortly before the missile is launched. They are gimballed 
to move through about 120° in the roll axis and 60° in the 
pitch axis. Their thrust is continued for several seconds after 
the sustainer motor cuts out so that the missile reaches its 
programmed attitude in azimuth and elevation. 

The Thor has an inertial guidance system developed by the 
A.C. Spark Plug division of General Motors. This system, 
which is immune to jamming, controls the Thor’s propulsion 
system so that the missile reaches an exact point in space 
when it is travelling at a predetermined speed and in the exact 
direction which is programmed. At this point propulsion is 
cut off and the missile continues on a free and unguided 
ballistic trajectory over the greater part of its range. Pro- 
pulsion ends 157 sec. after the launching. 

The missile climbs to a height of several hundred miles; 
before it re-enters the atmosphere its nuclear warhead, buried 
in the protective nose-cone, leaves the body of the missile. 
The body enters the atmosphere separately and burns up. 

The nose-cone for the Thor has been developed by General 
Electric. It is of the blunt heat-sink type and built largely 
of copper. Nose-cones of this type have a very high drag and 
on entering the atmosphere much of the heat produced is 
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News of Industry 


Altitude Test Chamber 


NEW programme-controlled altitude 
test chamber for testing aircraft air- 
conditioning systems by simulating con- 


ditions met during flight from take-off’ 


to touch-down has been designed and 
built by de Havilland Propellers, Ltd., 
at Hatfield. By means of an automatic 
control system, designed and manufac- 
tured by Honeywell Controls, Ltd., 
conditions in the chamber (shown below) 
can be made to follow those met through- 
out a particular flight. 

The control system, consisting of seven 
sets of programme controllers, regulates 
the seven most important variables 
affecting air-conditioning units during 
flight. On each controller the pointer 
indicating the required or “set” value 
for the variable rests against a revolving 
programme disc. By cutting the disc 
to a particular shape, the setting pointer 
can be made to move according to a 
predetermined flight-plan. The controller 
interprets these movements of the setting 


the controlled 


and changes 

variable accordingly. 
The flight-plan is easily changed by 

fitting a different programme disc to the 


pointer, 


controller. The addition of derivative 
action to some of the controllers pro- 
vides a system of control which is, in 
theory, infinitely flexible, and can call 
for rates of change as high as any of 
those that can be expected to occur in 
flight—a vital factor when the most 
Significant part of the test concerns the 
operation of equipment under transient 
conditions. In practice the severity of 
the conditions that can be imposed on 
the equip: ‘ent under test is limited only 
by the power at the controllers’ disposal. 

Of the seven programme controllers, 
two govern the temperature and pressure 
of the air simulating the pressurized 
supply to the cabin, as tapped from the 
engine compressors in the aircraft. Two 
more regulate the air supplied to the 
secondary circuit, and the remaining 
three control the independent altitude 
pressures—cabin altitude, secondary cir- 
cuit discharge, and ambient altitude. 
The whole programming cycle can be 

“frozen” at any instant, in which case 
the controllers continue to maintain the 
set of conditions existing at that instant. 
The response of each controller can also 
be modulated by means of variably pro- 
portional and integral action, and the 
whole cycle can be slowed down to 
operate at any required speed. 


Multi-core Cable Tester 


PPLICATION of aircraft techniques 

to other fields is a very topical 
subject with many companies in the air- 
craft industry. The first example of 
direct selling outside the aircraft industry 
by de Havilland Propellers, Ltd., is a 
portable electric cable tester. This unit 
will be followed by many other items. 


OCTOBER 3, 195& 


Evidently the result of requirements 
for rapid and convenient testing of 
guided-weapon electrical circuits, the 
de Havilland cable test-set is the means 
of checking multi-core cables for con- 
tinuity and insulation. Although origin- 
ally developed for aircraft purposes, the 
test-set has obvious applications in many 
other fields where it is required to check 
multi-core cable looms. A printed circuit 
is used for robustness and reliability. 

Continuity or insulation checks of a 
cable can be made from one end of it, 
the other end having a small unit attached 
to it. Each core of the cable is tested 
in turn automatically once a button on 
the set has been pressed. Individual 
identification of each core is given by an 
indicator which is illuminated if a failure 
is found and the selector is stopped at the 
faulty core. 

Where very long cable runs are 
involved—as in the wiring of an aero- 
plane or a ballistic missile—two-way 
speech intercommunication is available 
and is built into the test-set. It is auto- 
matically connected when the cable to 
be tested is plugged in. In this case, the 
operators receive an additional and 
audible indication as each core is tested. 

The test-set is carried (see left) on a 
shoulder strap and is powered by a light- 
weight battery of the type which has no 
free electrolyte. A charging unit is 
available. An ac power unit is also avail- 
able for use renee the test-set is used near 
to a mains sup 

The set doer a %i9 lb. and is contained 
by a glass-fibre case measuring 11 in. by 
6 in. by 84 in. Speed of operation on 
continuity checking is five conductors per 
second. For insulation checks the rate 
can be one conductor for a period of six, 
15 or 30 sec. as required. Connector 
capacity is up to 25 ways per test. Larger 
cables can be accepted by using adaptors. 


Aircraft Electrical Equipment 


NEW range of plugs and sockets for 
use with aircraft electrical and 
electronic equipment has recently been 
introduced by the Plessey Co., Ltd. 
Known as the UK-AN series, the range 
has been designed by the company’s 
Electrical Connectors Division to be fully 
interchangeable with the American AN 
and MS series of plugs and sockets. 
The UK-AN series of connectors are 
available as fixed or free units with two 
tvpes of shell styles which replace the 
six existing shells of the American AN 
Series. Based on one design designation, 
the Plessey range incorporates the special 
features of six types of the AN series and 
is stated to meet three main specifications 
covering M.o.S., and British and Ameri- 
can aircraft requirements. The entire 


UK-AN series consists of 880 components 
and at the present time the company is 
tooled-up and producing 30 of these under 
a M.o.S. contract. 

Consisting of aluminium shells with 
aluminium-bronze coupling nuts and 
inner mouldings of silicone rubber, the 
new plugs and sockets are suitable for use 
at altitudes up to 70,000 ft. At this height 


a minimum of 2 kV. with a leakage rate 
not exceeding 1 microamp. can _ be 
achieved. The connectors are pressure- 
sealed up to 20 lb./sq. in., with a leakage 
rate of less than 1 c.c./hr: A special 
hermetically sealed type is also available. 

The plug pins and socket inserts are 
silver-plated and may be crimped or 
soldered. For normal wiring no acces- 


sories are required, the plugs and sockets 


Left, a mating pair of Plessey UK-AN 

connectors showing the flange mount- 

ings. Above, the units joined to form 
an inline coupling. 


being waterproofed and sealed inherent! 

Although primarily designed for sing!” 
or open type wiring, multi-core cable 
can be accommodated. The wires bein 
attached to the pins separately befo 

the pins are fitted in socket. 

It is stated that the new connecto 
have passed humidity tests ranging U} 
to 100%, and have functioned satisfe 
torily at working temperatures frci 
—65°C. to +190°C. 
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ScAeeire> powerful god of thunder would have been 
»/ flattered by the performance of the Thor IRBM—undreamt 
of in prehistoric mythology. Thors based in East Anglia will 
act as a deterrent threat to potential targets far behind the 
Iron Curtain when this IRBM becomes operational. With a 
range of 1,500 to 2,000 miles, Thors will augment the deterrent 
strength of the R.A.F. V-bomber and U.S.A:F. squadrons and 
will bolster British defences until the longer-range Blue Streak 
missile enters service. 

Missile units of R.A.F..Bomber Command are to be equipped 
with Thor, under an Anglo-American agreement made early 
this year. First R.A.F. unit to receive the U.S.-built Thor was 
No. 77 Strategic Missile Squadron, based near Feltwell. 
Members of this unit have received training in the U.S.; the 
first contingent of 45 R.A.F. personnel to attend the Thor school 
at the Douglas Tucson plant graduated on June 24. 


Thor IRBMs based in East Anglia will have a potential range 

of 1,500 to 2,000 miles. The striking radius of Britain-based 

missiles will go up to about 2,500 miles when in due course 
the de Havilland Blue Streak LRBM enters service. 


Thors will be used for training until the missile reaches 
operational status; its development tests are still under way 
in the U.S. Nuclear warheads for Thors based in Britain 
remain under U.S.A.F. control; no Thor can be fired in anger 
without agreement between the U.S. and British Governments. 

The Thor is a single-stage missile weighing 100,000 Ib.; 
it is 65 ft. long and 8 ft. in diameter. Its development by the 
Douglas Aircraft Co. began late in 1955 when the U.S.A.F. 
was given control over U.S. strategic missiles. A crash pro- 
gramme was set in motion to produce the SM-75 Thor to 


, compete with the Jupiter IRBM under development by the 


U.S. Army. 

Virtually from the start Douglas set up a production line 
to build development Thors, and this has been a major factor 
in bringing it towards an operational status so rapidly. The 
speed of the programme was perhaps responsible for lack of 
success in early launchings, but on the whole it has paid 
dividends. 

The Douglas Aircraft Co. is the prime contractor for the 
Thor. The missile has a single 165,000-lb. thrust motor 
developed by Rocketdyne; propellents are liquid oxygen and 
high-grade kerosene. The rocket motor is gimballed for con- 
trol and minor adjustments of thrust and roll control are given 
by two small vernier motors at the base of the missile. These 
vernier motors, also produced by Rocketdyne, are ignited 
shortly before the missile is launched. They are gimballed 
to move through about 120° in the roll axis and 60° in the 
pitch axis. Their thrust is continued for several seconds after 
the sustainer motor cuts out so that the missile reaches its 
programmed attitude in azimuth and elevation. 

The Thor has an inertial guidance system developed by the 
A.C. Spark Plug division of General Motors. This system, 
which is immune to jamming, controls the Thor’s propulsion 
system so that the missile reaches an exact point in space 
when i¢ is travelling at a predetermined speed and in the exact 
direction which is programmed. At this point propulsion is 
cut off and the missile continues on a free and unguided 
ballistic trajectory over the greater part of its range. Pro- 
pulsion ends 157 sec. after the launching. 

The missile climbs to a height of several hundred miles; 
before it re-enters the atmosphere its nuclear warhead, buried 
in the protective nose-cone, leaves the body of the missile. 
The body enters the atmosphere separately and burns up. 

The nose-cone for the Thor has been developed by General 
Electric. It is of the blunt heat-sink type and built largely 
of copper. Nose-cones of this type have a very high drag and 
on entering the atmosphere much of the heat produced is 
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dissipated aerodynamically in their wake. Temperature-rise of 
the nose-cone is limited by the large heat-sink of the copper 
casing. Jet nozzles control the nose-cone’s attitude so that it 
enters the atmosphere nose first. 

Later and more advanced nose-cones are under development 
for the Thor. They are of the ablative type, in which the 
surface is made of materials which erode away or sublime 
slowly when exposed to a very hot high-speed airstream. Such 
nose-cones, made of glass-fibre impregnated with synthetic 
resin, can be sharply pointed and thus have less drag. In this 
way they are slowed down less when they enter the atmosphere, 
increasing the accuracy of the warhead and making it less 
prone to interception by defensive missiles. Such nose-cones 
are also lighter than those of the heat-sink type. 

The airframe of the Thor is a lightweight structure composed 
mainly of integral tanks for the fuel and oxidant. it has four 
small delta-shaped fins at its rear; these are fixed and all control 
forces are applied by gimballing the main-propulsion and 
vernier motors. 

Thors have been used for re-entry research and in the abortive 
Moon-rocket attempt. A Thor-Able has also been used to 
study re-entry problems. In the Moon-probe launching which 
took place on August 17 a Thor formed the first stage of the 
three-stage vehicle. Failure of the Thor 77 sec. after launching 
destroyed this rocket vehicle. At that time Gen. B. Schriever, 
’ head of the U.S.A.F. ballistic missile division, said that the Thor 

was 70% to 80% reliable. 
Although the SM-75 Thor is a spectacular missile it only 
forms one part of the overall weapons system, WS-315A. The 
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The men standing at its base give scale to this Thor, 
resplendent in a U.S.A.F. colour-scheme. 


HW d Levy ph grag 


missile was designed as part of a mobile strategic weapon 
system, all of whose elements can be transported by air. 

All Thor equipment is on wheels except the base building 
which is used for missile inspection and maintenance. Thi 
reduces the amount of work needed to prepare a Thor launchiny 
site and also makes it easy to assemble its complex ground 
support equipment for shipment. 

Ground support for Thor depends on six main_ trailers 
which deal with launch control, power distribution, electrical! 
equipment, missile check-out, supplementary check-out and 
hydro-pneumatic equipment. The trailers used measure 8 f! 
by 8 ft. by 25 ft. and are of the standard size used by Douglas 
for the Nike ground-to-air missile programme. 

The launch-control officer works in the first trailer. He has 
a master control panel and three consoles for monitoring the 
three missiles which can be handled by each launch-control 
trailer. If a missile defect should be discovered the launch 
control officer can stop a launching up to } sec. before the 
missile is fired. 

The power-distribution trailer deals with the 1,000 kW. of 
power which is required for the three missiles under the contro! 


R.A.F. guard dogs and their handlers keep watch over Thor 
ground equipment. The flame-deflector plate can be seen 
on the launcher mount at the left of the photograph. 


of each launch-control trailer. The electrical-equipment trailer 
has instrument panels which deal with the nose-cone, warhead, 
propulsion and guidance systems and target programming. 
During part of the launching cycle this trailer is connected to 
the missile; at the appropriate time its functions are linked 
by remote control to the launch-control trailer. 

The missile check-out trailer is used in mainten- 
ance work to check ihe operation of sub-systems 
and components. A supplementary check-out 
trailer contains a computer which acts as a perfect 
missile. This is connected between the missile 
proper and the check-out trailer so that perform- 
ance can be compared; this acts as a check that 
the actual missile is working properly. Neithe: 
of these trailers is used during the count-down 
before launching, but can be connected to the 
missile when it is on its launching pad. 

New concepts of serviceability are required for 
missiles; in effect the only serviceable Thors are 
those which are in operational readiness on their 
firing pads and prepared for launching at short 
notice.—J.R.C. 


Grouped together at a U.S. site are a Thor and 
its ground-support equipment. Launch-control 
and test equipment are housed in the large trailers. 
The missile is stored at readiness in a horizontal 
position and covered by a portable hangar. A 
special item of ground equipment uses hydraulic 
rams to raise each Thor into its vertical position 
for launching. 
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Correspondence 


From Lord Douglas of Kirtleside, G.C.B., M.C., D.F.C. 


Turbojets v. Turboprops 


PROPOS  S.H.E.’s somewhat superficial article “* The 

\. Cricket on the Hearth” in the issue of THe AEROPLANE of 

September 19, S.H.E. says, “ Below about 400 s.m. the turbo- 
prop... remains the cheaper to operate ”’ (i.e., cheaper than the 
et’. 
Over 80% of the stages flown on B.E.A.’s route network are 
less than 400 miles. The average stage length on B.E.A.’s route 
ne'work is 270 miles. B.E.A. is planning to continue to use 
tu'boprops on its shorter routes for as long ahead as we can 
sec at the moment; on these routes they will be cheaper to 
operate than jets and over-all journey times will not be signifi- 
caritly greater than with jets. The jets will be used on our 
longer international routes where their higher speed becomes of 
greater importance. We think, therefore, we have ordered 
aircraft which will ensure that we shall have the most suitable 
equipment with which to operate our differing stage lengths at 
least during the next decade. 

On S.H.E.’s own showing his implied criticism of B.E.A.’s 
aircraft-ordering policy is, to say the least of it, misconceived— 
particularly in view of the Corporation’s avowed policy of 
“ cheaper fares.” 

Keyline House, 


DOUGLAS OF KIRTLESIDE, 
Ruislip, Middx. 


Chairman, 
British European Airways. 


Battle of Britain Hurricanes ~ 


AM very interested in the photograph of Hurricanes on 

page 464 of your issue of September 19. 

From what can be seen of the aircraft letters and, more 
positively, from the faces in the photograph, I am sure that 
these are Hurricanes of No. 601 Squadron. What puzzles me, 
however, is that a runway appears in the background. I 
should be very interested to learn from any reader where this 
photograph was taken as I cannot think of any airfield from 
which 601 operated between 1939 and mid-1942 (when the 
squadron went overseas) which was equipped with runways. 
Since penning the above I have thought of Northolt. Did 
Northolt have runways in January, 1941? 

R.A.F. Hope Cove, J. R. Busnuey, 

Devon. Fit. Lt., R.A.F. 


(The Hurricanes illustrated were in fact of No. 601 Squadron 
and the picture was taken at Tangmere in 1940. Actually 
runways were laid down at Northolt in 1939.—Ep.] 


The Launch of the Sputnik 


HEN the ingenious suggestion for launching the Russian 

satellite—an aeroplane-type first stage, with a gradual 
climb—first appeared (THE AEROPLANE, December 13, 195/), 
it immediately aroused my excited interest, and after having 
further thoughts on it I have become more convinced than 
ever. 

It seems to me the most perfectly natural way possible of 
launching a rocket, and there are several advantages with this 
method which may not have been fully realized. The advan- 
tages can be summed up as improvements in ease, safety and 
reliability of handling. 

Just think how much easier, and safer, and more reliable 
it must be to carry out the sequence of operations—transporta- 
tion from factory to launching site (all this means is through 
the hangar dours and out on to the tarmac; und there is no 
vertical erection needed), servicing, checking, fuelling and 
launching—when the rocket is lying horizontally on the ground, 
anid having its own integral wheeled carrier. 

(here are many more advantages. For instance, ability to 
usc the carrier, in piloted form. as a rocket functioning test 
bed. Aiso, ability to carry out launches unobserved. The 
carrier looks and behaves exactly like a normal aeroplane— 
unl it is at 40,000 ft. 

What I think happens is this. The aeroplane first stage is 
both a normal aeroplane and a booster rocket. The wing- 
mounted engines are turbojets, fed from wing tanks, but the 
tai. engines are rockets, fed from tanks in the rear fuselage. 
Yca will notice that in the drawing in THE AEROPLANE the C.G.s 
of the two separable components do not coincide, so that, if 
thre were no other C.G. shift, when the rocket was released 
th: aircraft would become unstable, and have its recoverable 
va ue seriously reduced, besides being a danger to the popula- 
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tion. (in this connection note that Russia has no convenient 
ice-free coastal launching site with a large expanse of ocean, 
so it is more prudent to have a steerable booster rocket after 
jettisoning.) But by arranging for the rocket fuel to be behind 
the C.G., stability will be restored when both fuel and second- 
stage rocket have been expended. 

What probably happens is that the turbojets take the aircraft 
up to 40,000 ft., when the tail rockets are ignited, the aircraft 
at the same time being put into a steep climb. The rocket 
fuel will be exhausted at, say, 30 miles and 2,000 m.p.h., when 
the second stage will be ignited and separate. The first-stage 
booster will then continue about an arc until it strikes the 
atmosphere, when it will again function as a normal aeroplane. 

This system becomes even more obvious when you consider 
that America has already been using it as a first-stage launcher- 
booster—for her various “ X” rocket aircraft projects. The 
Bell X-1, X-1A and X-2 are all launched from the under-belly 
of a Superfortress. 

It seems to me to have been a bit of inspired design thinking 
on the part of the Russians. 


Thornbury, Bradford, 3. 


es hate nk ox 


Extracted. Gp. Capt. Hamish Mahaddie, D.S.O., 
D.F.C., A.F.C., ex-Halton boy, ex-C.0O. of No. 8- 
(Pathfinder) Group, ex-C.O. of the first R.A.F. jet- 
bomber wing, and an extremely exhilarating character, 
is now ex-R.A.F. He is technical consultant to 
publicity experts Birks-Thorne, 
Ltd., whose customers include 
Microcell, makers of aircraft 
seats and other products. He is 
also concerned with a new park- 
ing meter project and with the 
American wheel-power unit which 
clips on to a jet-liner’s under- 
carriage for engine-off taxi-ing. 
Now Hamish took an especial 
interest in the welfare of the 
troops and is practically notorious 
on account of an elephant he 
borrowed for the delight of all at R.A.F. Warboys. 
Reflecting on this remarkable man’s wide interests, I 
feel a drawing coming on. 


MAURICE COLLINSON. 


* 


Book-of-the-Month Dept. Aviation is full of 
people with good stories to tell. Charles A. Sims, 
our chief photographer, is one of them and was 
amusing me with one or two some time ago. “ Why 
don’t you put them in a book?” I said, and, by 
heaven, he has. “Camera in the Sky” comes out 
this month and for all ages of air-farers it’s an enter- 
taining collection cf fun and fact. illustrated with 200 
of Charles’ best pictures, some of them not published 
before. After some forty years in aviation C.A\S. 
knows most places and many people—Service and 
civil. A baok of permanent delight. 


* 


Hi Flung. This column prides itself on getting the 
exclusive stuff, a claim strongly supported by the 
accompanying startling picture, the first to be printed 
in Western papers, of a giant Chinese space rocket. 
Beyond the fact that it was 
taken at a place called Kyu, no 
information is available, but it 
is clearly at least a nine-stage 
job, while in the foreground can 
be seen a protective blast screen 
and a rather primitive firing 
block-house with count-down 
figures displayed and two white- 
overalled Chinese boffins stand- 
ing by. An advanced stage of 
development not surprising, I 
suppose, when one recalls that 
China invented rockets some 
2,000 years ago. 
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NOTES AND EVENTS 


AIRCRAFT MATERIALS.—Stainless- 
steel tubing for use in aircraft fuel and 
hydraulic systems is to be produced in 
large quantities in a new gas-fired roller- 
hearth annealing furnace, which has been 
installed by Birlec, Ltd., in the new stain- 
less steel mill of Talbot Stead Tube, Ltd.., 
Walsall. The furnace, which can turn 
out one ton of steel per hour, comprises 
four sections; a loading table, furnace 
chamber, spray-quench booth and unload- 
ing chamber. 


BRITISH OXYGEN. — Two new 
brochures have been published by British 
Oxygen Aro Equipment, Ltd. “ Aircraft 
Equipment describes the development 
of liquid-oxygen breathing systems for 
the M.o.S.; the production of aircraft 
gaseous Oxygen systems; nitrogen purging 
of fuel tanks, and cociing of aircraft and 
equipment. The other, “ Processes for 
Industry,” deals with oxy-acetylene 
welding processes; automatic argon pro- 
cesses, and Argonarc spot-welding. 


A USEFUL BOOK 

HE AEROPLANE” DIARY 

for 1959 can now be obtained 
from -the publishers, Temple Press 
Limited, Bowling Green Lane, 
London, E.C.1, at the following 
prices (which include purchase 
tax): Leather edition, 6s. 3d. (6s. 9d. 
by post); Rexine edition, 4s. 3d. 
(4s. 9d. by post). 


AVIATION EMPLOYMENT.—A new 
company, Inter Avia International Aero- 
nautical Appointments Bureau, has been 
formed by Mr. Beverley J. Snook and 


Personal Notices 


BIRTHS 

Banyard.—On Sept. 18. at the R.A.F. Hospital, 
Ely. to Eleanor (née King), wife of San. Ldr. G. F 
Baenyard—a son 

Dell.—On Sept. 16, at Lytham St. Annes, to 
Marjorie (née Edwards), wife of Sqn. Ldr. J. Dell 
—a son 

Fargher.—On Sept. 16, at Louise Margaret Hos- 
pital, Aldershot, to Paula (née Russell), wife of 
Sqn. Ldr. P. Fargher—a daughter. 

Weood.—On Sept. 14, at Pretoria, South Africa. 
to Rosemary (née Hines), wife of Sqn. Ldr. W. G. 
Wood, of Perth—a son. 

Wright.—On Sept. 19, to Judith (née Finnis), 
wife of Sqn. Ldr. P. D. Wright —@ son. 


DEATH 
Rawlinson.-On Sept. 19, Sqn. Ldr. Jack Raw- 


linson, A.F.C... R.A.F. (Retd.), of 21 Fieldway, 
Hoole, Chester 


BOEING HAUL. — The 
first of four Mercury 
Airtug 160L tractors for 
B.O.A.C. was delivered 
to London Airport in 
time to be tried out on 
the Boeing 707 which 
flew in on September 8 
for noise tests. The 
tractor has a drawbar 
pull of 20,000 Ib. 


Mr. Frank D. Wolfson, D.F.C., at 
338 Kilburn High Road, London, N.W.6. 
(Tel. Maida Vale 3142.) Its purpose 
is to provide a specialized service to those 
employed and those seeking employment 
in aviation throughout the World. Any- 
one interested in any type of employ- 
ment in aviation is invited to write or 
telephone the Bureau for full information. 


CIVILIAN RESCUE BEACON.—The 
Special Products Division of Ultra 
Electric, Ltd., has developed a civilian 
version of its military SARAH (Search and 
Rescue and Homing) equipment. The 
new beacon has, in normal conditions, an 
operational range of approximately 70 
nautical miles to a searching aircraft 
flying at 10,000 ft., and 6 nautical miles 
to a vessel with a receiver antenna 25- 
30 ft. above sea level. The speech 
facility has been omitted. 


AMERICAN CONTRACT. — The 
U.S.A.F. has recently awarded a contract 
to the British Communications Corp., 
Ltd., for the installation and maintenance 
of a series of comprehensive mobile VHF 
schemes covering U.S.A.F. bases in 
Eastern England. The equipment to be 
used is the B.B.C. standard Type 69, 
5-W mobile transmitter/receiver, and the 
standard Type 311/201, 15-W fixed station 
equipment. 


A D.H. DATE.—On November 8 the 
de Havilland Aeronautical Technical 
School Old Boy's Association are hold- 
ing their annual dinner—at which the 
guest speaker is to be Sir Alan Cobham. 
The dinner is at 19.00 hrs. for 19.30 at 
Simpson’s in the Strand. Any member of 
the Association who has not yet applied 
for his tickets should do so quickly. 
They are £1 Is, each from the Assovia- 
tion’s Secretary at the Technical School 
Office, the de Havilland Aircraft Co., 
Ltd., Hatfield, Herts. 


AIRCRAFT VALVES.—A new series 
of two-way electro-pneumatic stop valves 
with extremely short response times have 
been introduced by the Hymatic Engineer- 
ing Co., Ltd., of Redditch. They have 
been designed for the remote control of 
pneumatic actuators and services, and of 
fuel and oxidant tank pressurization from 
high-pressure bottle Supplies. The most 
rapid response of 22-30 milliseconds is 
provided by a Type MD.34/2 valve, and 
the other three valves are all in the 150- 
350 millisecond range. 


Aviation Calendar 

October 8.—R.Ae.S. Weybridge Branch 
lecture, ** The Physiological Aspects of “ Y 
Performance Flight,” by Dr. 
Williams, M.A.,  L.R.C.P., MRCS 
(deputy head of research, Vickers Group 
Research Establishment), at the Apprentic« 
Training School, Vickers-Armstrongs (Air 
craft), Ltd., Weybridge, at 18.10 hrs. 

October 8.—R.Ae.S. Gloucester and 
Cheltenham Branch lecture, ** The History 
of the Supermarine Works,” 

Clifton, M.B.E., B.Sc., F.R.Ae.S., 
Wheatstone Hall, Brunswick Road 
Gloucester, at 19.30 hrs. 

October 8.—R.Ac.S. Manchester Branch 
lecture, “‘Some Problems of Supersonic 
Flight,"” by L. P. Twiss, O.B.E., D.S.C. 
A.F.R.Ae.S. (Fairey Aviation Co. }, in the 
Reynolds Hall, College of Technology 
Manchester, at 19.30 hrs. 

October 8.—Kronfeld Club talk, “* OSTIV 
and What It Does for Gliding,”’ by Alan 
Yates, at 74 Eccleston Square, London, 

W.1 


October 9.—Society of Instrument Tech- 
nology, Control Section lecture, ** Aircraft 
Flight Simulators,"” by Dr. A. E. Cutler, 
B.Sc., Ph.D., at Manson House, Portland 

. London, W.1, at 17.30 hrs. 

October 9.—R.Ac.S. 14th British Com- 
monwealth Lecture, ‘“‘Some Aspects of 
Canadian All-weather Fighter Develop- 
ment,” ty J. C. Floyd, F.R.Ae.S., at the 
Royal Institution, 21 Albemarle Street, 
London, W.1, at 18.00 hrs. 

October 10-11.—College of Aeronautics 
Cra open days, from 11.00 to 
18.00 hrs. 

October 11-12.—Flying week-end organ- 
ized by the British Women Pilots’ Associa- 


—R.Ae.S. Coventry Branch 

“* Digital Computers,” by F 

in the Wine Lodge, The Burges. 
Bg at 19.30 hrs. 

October 15.—Kronfeld Club, film evening, 
at 74 Eccleston Square, London, S.W.1. 

October 16.—R.Ac.S. Graduates and 
Students Section lecture, *‘ The Fatigue of 
Aircraft,” by Maj. P. L. Teed (Vickers- 
Armstrongs), in the Library, 4 Hamilton 
Place, London, W.1, at 19.30 hrs. 

October 16-17. — British Interplanetary 
Society, Space Medicine Symposium, at the 
Great Hall, B.M.A. House, Tavistock 
Square, London, W.C.1. 

October 17. — British Interplanetary 
Society 25th Anniversary Dinner, at the 
Waldorf Hotel, London, W.C.2. 

October 21.—R.Ae.S. Luton Branch 
lecture, ** Fatigue Testing of the Fokker 
Friendship,” by E. J. van Beek (Fokker), 
in the Napier senior staff canteen, Luton 
Airport, at 18.15 hrs. 

October 22.—Kronfeld Club A.G.M., at 
74 Eccleston Square, London, S.W.1 

October 23-24.—GATCO Convention at 
Southend-on-Sea, Essex. 


EXPORT PACKING. — For several 
years the Export Packing Service, Ltd., 
has been steadily bringing its factories 
at Banbury and Sittingbourne up to the 
high standards now required in the 
packaging industry. This programme has 
now been completed and the company 
has decided to consolidate its packaging 
activities within these two factories; the 
factory at Cardiff will be closed down 
by the end of 1958. 


BOEING DOWN UNDER. — The 
Boeing Airplane Co. is to open an over- 
seas regional office at Sydney, Australia, 
on about November 1. It will handle 
the company’s transport affairs in 
Australia, New Zealand and the Philippine 
Islands and will be managed by Mr. 
G. W. Taylor. 


New Patents 


APPLICATIONS ACCEPTED 
804,180.—Soc. d’Inventions Aéronautiques 
Mecaniques S.I.A.M.—* Landing-gear ‘ 
aircraft.""—Nov. 23, 1955 (Dec. 27, 19°54) 
804 ,206.—Curtiss-Wright Corporation.—** Sy 
for simulating aircraft turbo-jet ens 
operation.”"—Oct. 25, 1955 (Nov 
1954). 
Applications open to public inspection 
Nov. 12, 1958; opposition period expires 
Feb. 12, 1959. 
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